GROOVE END ON OUTLET END SECTIONS
TONGUE END ON INLET END SECTIONS

TYPE "A"

ROAD SURF

ACE

—~—<—A—— PLANNED CULVERT LENGTH

SLOPE DETAIL

D
o ‘ B
- o~
7
O | (DIA. OF R
BAR AND STEEL MESH I Vool |
REINFORCEMENT X c /)
N\ \ /
e, e e e e ~ -
) i
SECTION X-X END VIEW
TYPE "A"
DIA. SLOPE B c D E T *
300 2.4: 1 101.6 609. 6 1219.2 1828. 8 609. 6 50. 8
375 2,431 152. 4 685.8 1143.0 1828. 8 162.0 57.2
450 2.3:1 228.6 685. 8 1143.0 1828. 8 914, 4 63.5
600 2.5: 1 241.3 1104.9 723.9 1828. 8 1219.2 76.2
750 2.5% 1 304.8 1371.6 457.2 1828. 8 1524. 0 88.9
300 2.5: 1 381.0 1600. 2 889.0 2489.2 1828. 8 101.6
1050 2.5% 1 533.4 1600. 2 889.0 2489.2 1981.2 114.3
1200 2.5: 1 609. 6 1828. 8 660. 4 2489.2 2133.6 127.0
1350 2.0t 1 685. 8 1651. 0 850. 9 2501.9 2286.0 139.7
* WALL "B" THICKNESS
LARGE DIAMETER PIPE
D
‘ B
SLOPE = X TO Y
31.75 DIA.
CAST HOLE BAR AND STEEL MESH X
RE INFORCEMENT
GROOVE END ON OUTLET END SECTIONS
TONGUE END ON INLET END SECTIONS
PLAN SECTION Y-Y END VIEW
LARGE DIAMETER CULVERT
DIA. SLOPE T % B8 c D E F
1500 1.9: 1 152. 4 889. 0 1524. 0 990. 6 2514.6 2438. 4 127.0
1650 1.7:1 165. 1 1828. 8 685. 8 2514.6 2590. 8 139.7
1800 1.9: 1 177.8 914.4 1981.2 533.4 2514.6 2743.2 152. 4
1950 1.8:1 190. 5 914.4 2286.0 533.4 2819.4 2895. 6 165. 1
2100 1.5: 1 203.2 914.4 2298. 7 533.4 2832. 1 3048.0 165. 1
2250 1,531 215.9 1041, 4 2222.5 609. 6 2832. 1 3352.8 165. 1

* WALL "B" THICKNESS

NORMAL
SHOULDER
SLOPE

—— <

GROOVE END ON OUTLET END SECTIONS
TONGUE END ON INLET END SECTIONS

TOLERANCES IN THE ADJACENT TABLES MAY NOT
VARY MORE THAN #*1.57 FOR THE DIMENSIONS SHOWN.
OTHERWISE THEY MUST CONFORM TO AASHTO M 170M.

TYPE

" Bll

ROAD SURFACE

NORMAL
SHOULDER
SLOPE

N

| 4»]
~~<—— PLANNED CULVERT LENGTH

PLAN SLOPE DETAIL
)
¢ ‘ B

BAR AND A

STEEL MESH I

RE INFORCEMENTN X

P ST RS, S, TR e, 73 TR Y
-
SECTION X-X END VIEW
TYPE "B"

DIA. SLOPE X B 3 0 T %
300 2.4 101.6 609. 6 1219.2 | 1828.8 609. 6 50. 8
315 2.4 152.4 685. 8 1143.0 | 1828.8 762.0 57.2
450 2.3 228.6 685.8 1143.0 | 1828.8 914.4 63.5
600 2.5 1 241.3 1104.9 723.9 1828.8 | 1219.2 76.2
750 2.5¢ 1 304.8 1371.6 457.2 1828.8 | 1524.0 88.9
300 2.5: | 381.0 1600. 2 889. 0 2489.2 | 1828.8 101.6
1050 2.5¢ 533.4 1600. 2 889.0 2489.2 | 1981.2 114.3
1200 2.5¢ | 609. 6 1828. 8 660. 4 2489.2 | 2133.6 127.0
1350 2.0: | 685. 8 1651.0 | 850.9 2501.9 | 2286.0 139.7

* WALL "B" THICKNESS

2 TIE BOLTS EACH AT
60° TO THE VERTICAL,
USED TO TIE END

SECTION TO ADJACENT

GALVANIZED EYE BOLT

/~—— GALVANIZED BOLT

STRAIGHT SECTION.
(SEE TIE BOLT DETAIL.)

TIE BOLT CONNECTION

USE TWO TIE BOLTS ON ALL

TIE BOLTS:
FLARED END SECTIONS, ONE ON EACH

SIDE AT 60°
ALL PARTS.

CLASS 11,

TO THE VERTICAL. GALVANIZE
SEE TIE BOLT DETAIL.

CONSTRUCT ACCORDING TO
AASHTO M 170M, AS FAR AS

DESIGN WILL PERMIT.

Y
@

L51 MAX. (TYP.)

813 (ADJ. *38 MIN. )

%% M20 FOR 300 TO 1350 DIA. RCP
M24 FOR 1500 TO 2100 DIA. RCP

TIE BOLT DETAIL
(TWO PER END SECTION)

ALL DIMENSIONS ARE MILLIMETERS
tmm) UNLESS OTHERWISE NQTED.

DETAILED DRAWING

ANDA . -
SECTION 603, 708 603-08

PREFABRICATED RCP
FLARED END TERMINAL
SECTION (FETS)

--REVISED--

EFFECTIVE: FEBRUARY 2005

January 2008

—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




(® EXCAVATE AS NEEDED

DEPTH =

EXCAVATION FOR BEDDING

(®EXCAVATE AS NEEDED

DEPTH =

300 MIN.

OR AS DIRECTED BY
THE ENGINEER

® EXCAVATE AS NEEDED

DEPTH =

600 MIN.

OR AS DIRECTED BY THE
tebIeD B TR

ENGINEER

EXISTING GROUND

2D MIN.

3660 MAX,

2S MIN.,

k 305 MIN.

3600 MAX.

EXISTING GROUND

D/4 + 75 + T

/— EXISTING GROUND

T~ siE FILL@\

EXISTING GROUND —

COMPACTED BEDDING MATERIAL

2D MIN.

1-STANDARD BEDDING

LOOSE BEDDING MATERIAL

INSTALLATION

3660 MAX,

2S MIN,

3660 MAX.

EXCAVATE AS NEEDED ®

DEPTH = R/3 + 75 + T

,/7 F.L. CULVERT

| BEDDING MATERIAL

3000 |

— FOUNDATION MATERIAL

EXISTING GROUND

D74 + 75 + T —

T~ siE FILL@\

EXISTING GROUND

THICKNESS,

/— EXISTING GROUND

(D + 1200 + 2T)

COMPACTED BEDDING MATERIAL

OR AS DIRECTED BY THE ENGINEER

2D MIN.

EXCAVATION FOR
BEDDING

EXCAVATE AS NEEDED ®

LOOSE BEDDING MATERIAL

2-ROCK

3660 MAX.

2S MIN,

| —DEPTH = R/3 + 75 + T

{ l_— 300 MIN. THICKNESS,
5@ |

OR AS DIRECTED BY THE

(S + 1200 + 2T)

OR AS DIRECTED BY THE ENGINEER

k 305 MIN.

3660 MAX.

EXISTING GROUND

D74 + 75 + T —

T~ siDE FILL@\

THICKNESS,

EXISTING GROUND

ATERIAL

COMPACTED BEDDING MATERIAL

(D + 1200 + 2T)

FOUNDATION M. %%ié%

LOOSE BEDDING MATERIAL

OR AS DIRECTED BY THE ENGINEER

STABILIZATION GEOTEXTILE

3-FOUNDATION STABILIZATION

ENGINEER

EXCAVATE AS NEEDED ®

| —DEPTH = R/3 + 75 + T

~—600 MIN. THICKNESS,
OR AS DIRECTED BY THE
ENGINEER

‘ (S + 1200 + 2T)

OR AS DIRECTED BY THE ENGINEER

UNDISTURBED MATERIAL

(IF REQUIRED)

PIPE END DETAIL

NOTES:

— STABILIZATION GEOTEXTILE
(IF REQUIRED)

(D DO NOT EXTEND BEDDING MATERIAL TO THE END OF

THE PIPE.

LEAVE 3000 mm OF UNDISTURBED MATERIAL

AT EACH END UNLESS OTHERWISE NOTED IN PLANS.

SEE PIPE END DETAIL.

@ PLACE LOOSE BEDDING MATERIAL UNIFORMLY IN THE
BOTTOM OF THE TRENCH AND SHAPE TO FIT BOTTOM

OF PIPE.
PIPE IS 75 mm,

THE MINIMUM THICKNESS BEFORE PLACING
1050 mm AND 1200 mm RCP IRR.

REQUIRE 100 mm DEPTH OF LOOSE BEDDING MATERIAL

TO ACCOMODATE BELL THICKNESS.

AFTER LAYING

CULVERT, COMPACT BEDDING MATERIAL AT HAUNCHES

AND SIDES OF PIPE.

@ COMPACT SIDE FILL IN 155 mm LOOSE LAYERS TO
DENSITY SPECIFIED FOR ADJACENT EMBANKMENT. SEE
SECTION 203.03.3 OF THE STANDARD SPECIFICATIONS

FOR THE DENSITY REQUIREMENTS.

(@ SEE SECTION 701.04 OF THE STANDARD SPECIFICATIONS
FOR BEDDING AND FOUNDATION MATERIAL REQUIREMENTS.

(®DIMENSIONS D, S AND R ARE INSIDE PIPE DIAMETER,
SPAN AND RISE. DIMENSION T IS THE CULVERT SHELL
THICKNESS FOR CONCRETE OR CORRUGATION WIDTH

FOR METAL.

CORRUGATION WIDTHS ARE TYPICALLY

13 mm FOR 1200 mm EQUIVALENT SIZE METAL CULVERTS

AND SMALLER.

® EXCAVATE A SUFFICIENT AMOUNT TO PROVIDE A SAFE
WORKING ENVIRONMENT AND TO ALLOW ACHIEVEMENT OF
ALL CULVERT INSTALLATION AND COMPACTION

REQUIREMENTS.

SLOPE, BENCH OR PROVIDE SHORING

FOR ALL EXCAVATIONS IN ACCORDANCE WITH THE U.S.
DEPARTMENT OF LABOR, OCCUPATIONAL SAFETY AND
HEALTH ADMINISTRATION (OSHA) SAFETY AND HEALTH

REGULATIONS FOR CONSTRUCTION.

@BUILD BERM WITH FILL MATERIAL AS NEEDED TO CONTAIN
THE BEDDING MATERIAL TO THE PROPER DEPTH.

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

ANDA . -
SECTION 207, 603, 701 603-18

BEDDING FOR MAINLINE &
PUBLIC APPROACH CULVERTS
1200 mm EQUIV. & SMALLER

--REVISED--

EFFECTIVE: APRIL 2006

January 2008

= WONTANA DEPARTHENT
L . OF TRANSPORTATION




s00]

NOTE:
SEE DTL. DWG. NO. 552-00
FOR ANCHOR BOLT DETAILS.

4 ~ #13 BARS CONTINUOUS
FOR LENGTH OF SLOPE
COLLAR (EXTEND #13 BARS
450 INTO CUTOFF WALL?

M20 x 152 ANCHOR BOLTS AT
455 CENTERS FOR LENGTH OF

CONCRETE SLOPE COLLAR

#13 STIRRUPS AT 450 O.C.

50 MIN, COVER (TYPICAL)

SECTION C-C

DEPTH OF SURFACING *

MATERIAL ALTERNATE "A"[ALTERNATE "B"
PL. MIX SURF. — 60
CRUSHED AGGREGATE COURSE BAL. BAL.

M20 ANCHOR BOLTS AT
APPROX. 455 CENTERS FOR
LENGTH OF CONCRETE SLOPE
COLLAR (TYPICAL)

NOTES:

DESIGNATE THESE STRUCTURES, IN PLANS AND PROPOSAL, AS "VEHICULAR UNDERPASS."
CONFORM MATERIALS, INSTALLATION, AND OTHER PROVISIONS TO THE STANDARD
SPECIFICATIONS. USE THE TERM "VEHICULAR UNDERPASS," REGARDLESS OF THE USE
OR PURPOSE OF THE STRUCTURE.

DIAMETER PROVIDE END TREATMENT FOR ALL VEHICULAR UNDERPASSES INCLUDING CUTOFF WALLS.
BACKFILL RETAINING WALLS AND CONCRETE SLOPE COLLARS.
PROVIDE SURFACING FOR THE INSIDE OF THE STRUCTURE, CROSS-SLOPED TO ALLOW
A DRAINAGE COURSE ALONG ONE SIDE.
FOR PLATE THICKNESS SEE ROAD DESIGN MANUAL FILL HEIGHT TABLES.
USE CLASS "DD" CONCRETE OR EQUAL.
A SEE DTL. DWG. NO. 552-08 FOR QUANTITIES.
200 | |-
pe
ELEVATION SECTION A-A
SURFACING QUANTITIES PER METER FOR DEPTH "D" x*
ALTERNATE "A" ALTERNATE "B"
. . . ; 5 BACKFILL | CONCRETE m*® SURFACING TONS SURFACING m* SURFACING TONS BIT. MATL.
DIAMETER * D RETAINER COLLAR CRUSHED COVER PLANT CRUSHED PLANT
(m) (m) (m) (m) tm) (m) (m) DIAMETER AGGREGATE COURSE MATERIAL MIX AGGREGATE COURSE MIX PRIME SEAL
2400 1.2 1.2 2.078 1.200 0. 600 173 0.03 0.50 2400 0. 147 0.0175 0. 158 0.078 0. 0095 0.0015 0. 0020
3000 2.1 2.1 2.142 1.500 0. 750 441 0.13 0. 63 3000 0. 649 0. 0299 0.284 0.525 0.0170 0. 0029 0. 0034
3.825 m 3.0 2.4 2.683 1.916 0. 957 750 0.32 0. 80 3.825 m 1. 604 0.0429 0.414 1.423 0. 0248 0. 0042 0.0049
4,135 m 3.0 2.4 3.114 2.071 1. 035 669 0.28 0. 87 4,135 m 1.420 0. 0430 0.414 1.239 0. 0248 0. 0042 0. 0049
4.755 m 3.6 3.0 3. 407 2.381 1. 190 848 0.43 1.00 4.755 m 2.159 0.0513 0. 496 1.942 0.0298 0.0051 0. 0059
4.910 m 3.6 3.0 3.622 2. 459 1. 229 809 0.41 1.03 4.910 m 2. 056 0.0514 0. 496 1.839 0. 0298 0. 0051 0. 0059
5.220 m 3.6 3.0 4.035 2.613 1.307 144 0.38 .10 5.220 m 1.882 0.0514 0. 496 1. 665 0.0298 0. 0051 0. 0059
5.530 m 3.6 3.0 4,431 2.770 1.384 690 0.35 .16 5.530 m 1,741 0.0515 0. 496 1.524 0. 0298 0. 0050 0. 0059
5.840 m 4.8 3.6 3.975 2.924 1. 462 1279 0.87 1.23 5.840 m 4.368 0.0681 0.661 4.079 0. 0397 0. 0068 0.0078
6. 150 m 4.8 3.6 4.428 3.079 1.540 1176 0.80 1.29 6. 150 m 3.985 0. 0681 0.661 3.696 0.0397 0. 0068 0.0078

T

1200
TYPICAL

#13 BARS AT
APPROX. 300 O.C.

EXTEND #13 BARS
450 INTO CUTOFF WALL

At

ELEVATION

M20 GALV.

BACKFILL RETAINER —— |

BACKFILL RETAINER & CUTOFF WALL DETAIL

152.4 x 152.4 x

MW18, 71 WIRE
MESH

ANCHOR

BOLTS AT 455 0.C.

IOO*‘

CRUSHED
AGGREGATE COURSE

SECTION B-B

(ALTERNATE

B-B
TAT)

BACKFILL RETAINER —

152.4 x 152.4 x

MW18. 71 WIRE

MESH

IOO»‘

CRUSHED
AGGREGATE COURSE

SECTION B-B
(ALTERNATE "B")

ALL DIMENSIONS ARE MILLIMETERS
tmm) UNLESS OTHERWISE NQTED.

DETAILED DRAWING

gTEFII;:RR%NSCPFEC DWG. NO.
ANDA . -
NOTE: SECTION 552, 603 603-30
INCLUDE CONCRETE COLLAR

WHEN SPECIFIED. VEHICULAR UNDERPASS AND

BACKFILL RETAINER
& CUTOFF WALL DETAIL

--REVISED-- |EFFECTIVE: FEBRUARY 2005

Jonvary 2008 =—  WONTANA DEPARTMENT
OF TRANSPORT AT ION

serving you with pride




19. 1 - f=— DRILL ALTERNATE HOLE
WHEN USED FOR DOUBLE INLET ‘ 758. 8 ‘ ‘ 838. 2 ‘
3.2 838.2 GRATE '2~7j | ; ;
38, 1 ——>| [~ 762. 0 DRILL 15.9 DIA. HOLE ? - — L
FOR MOUNTING
190. 5 INTAKE 190. 5 b 6.2 |gg. g 12.7 3.2 79.4 gz
FLOW 3.2 1 77 77 W 7 N 77 W 77, W 7 W 7/ N 7, W 7 R 77
ol & W
7 = % )
1
N\ M Fan\ .
£ l — SECTION A-A SECTION B-B
38. 1 22 GRATE
7 }l A 1 VAN |} D GRATE
I I — 1 Y N——
N I = [T = }
\ — d
I A 1 ~ ) 158, 8 3.2 3.2 —
o : : = :} GRaTE  |800-! '|79'5| T s 38.1 191 2.4
[ N4 ~ . 3.2 .
Bl < I ~ (|| B 6.47‘1 | ‘ ’725.4r3.2 9.5 R‘F—— ﬁ
CUT HERE FOR -
* I ~ Lo ) f — 7 DOUBLE DROP INLET
I L1 [ '; % (SEE SECTION F-F)
B N4
C ~ - = ;}_ 76.2 88. 9| 76-2
63.5 L ! = ! 159 SAFETY LUG
@ bie. oo 3.2 | 25.4 34,9 Y2
‘ Yy
I C =< L 76.2 | 6'4*‘k | 16,2 | 't J L z?
L 82.6 | w NI » \ | 20.6 W50 x 30 kg/m
63.5— 25.4 7.9 19.1 25.4 % 1117.6
+H 17.5 25. 4 .
PLAN 6.4
NOTE: INSTALL GRATE WITH BARS
PERPENDICULAR TO INTAKE FLOW
SECTION C-C SECTION D-D SECTION E-E SECTION F-F
2 ~ #13 BARS BENT TO SHAPE AS SHOWN (FOR DOUBLE INLET)
(RT. SIDE SHOWN: REVERSE FOR LT. SIDE)
1200 RCP CLASS 2 %k
FRAME SEAT 152, 4 #13 BARS AT 305 0O.C.
: —J' MAXIMUM, SPACED EQUALLY 152. 4
i U 101.6 FILLET PP, PRy [ [ PO, 223 AN
2 (TYP. ) | AN = TR
N I I
>28< 1 T Foal F QUANTITIES *
/ \ .
R el 8128 , f ! f CONCRETE REINF. STL.
1009.7| 812.8 | ROOF SLAB | : . < i 1117.6| 812.8 TYPE | 0.344 m? 18. 1 kg
} l / I : TYPE Il 14T m 65.8 kg
N\ / : l I 1} ‘ TYPE Il 0. 765 m’ 40.8 kg
X — Il | T : - — _jw
— u LR NI S S Y . % FOR ESTIMATING PURPOSES ONLY
N~ I J
|52.44T
838, 2 I 152. 4
1054. 1
NOTES:
| 1054. 1 | WI50 x 30 kg/m
x 1117.6 USE TYPE I, TYPE IIAND TYPE IIIDROP INLETS IN
838. 2 SAG LOCATIONS ONLY.
ADJUSTING RING AS | 1.6 | ALL CONCRETE IS CLASS "DD" OR APPROVED EQUAL.
152. 4 @W/NEEDED (SEE DTL. ‘ #13 BARS AT 305
] , . DWG. NO. 621-00) 0.C. MAXIMUM, SEE PLANS FOR DETAILS AND QUANTITIES.
S - A~—_ROOF SLAB SPACED EQUALLY
R Y : o |« 150, 4 b #k STANDARD UNLESS OTHERWISE NOTED ON PLANS.
~
. 914.4 %%
_l~— 1200 RCP CLASS 2 914.4 #% 152. 4
762.0 %% - (AASHTO M 170M) %%
B s — - PIPE VARIABLE
s | _|0.75% MIN. &R, b - et ’ :
PRI DAY W ST N T|’<’ — ~ ~ ~ T2 0.75% MIN. GR
Ry RN - 4 .. . .
j 152.4f L76.2 38. 1
152. 4 DETAILED DRAWING
FLOOR SLAB 7\;«?1?21:’ 4MExSH|52.4 x MWI18. T1 PIPE VARIABLE SLOPE TO DRAIN 152.4 —7T76.2 REFERENCE DWG. NO.
0.75% MIN. GR. PEC.
ALL DIMENSIONS ARE MILLIMETERS R oa C 604-14
(mm) UNLESS OTHERWISE NOTED.
ROUND, SINGLE DROP INLET DOUBLE DROP INLET SINGLE DROP INLET
TYPE | IYPE I TYPE Il DROP INLETS

--REVISED--

January 2008

EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




END OF BARRIER ——

IOZﬂ =~

Ea

STANDARD BARRIER 102
\ 130~ |~
89 Y~ |
89— 1
:r Ho

T+

02~ =

NOTE:

TAPER THE END OF THE
CONCRETE BARRIER RAIL
AS SHOWN.

550

25 DIA.

x 915 STEEL DOWELS

DRIVEN THRU PIPE SLEEVES I

END OF BARRIER —

19 CHAMFER (TYP.)

¢ PLATE WASHER W/ ROUND HOLE
(SEE DETAIL THIS SHEET)

2100 TAPERED CONCRETE CURB

lg5 | 47625

ELEVATION

476. 25

476. 25

476. 25 CURB)

952. 50 POST SPACING

“—>A

M22 x 305 HIGH STRENGTH
BOLTS (FBX22b%) W/ | PLATE
WASHER AND | HEX NUT

(FNX22b%)

RWEO2a-b (SEE DTL.

2100 TAPERED CONCRETE CURB

| A\ |
METAL GUARDRAIL

DWG. NO. 606-88)

295 x 245

(MIN. }
WOoaD BLOCKOUT7

245 x 245 (MIN.) wooD PosT—| | NO
Iz
6: 1 "
TOP OF
ROADWAY
WIDEN WITH BITUMINOUS
SURFACE AS DIRECTED
SECTION A-A

PLAN

DETAIL "A"

PLATE WASHER
NOTES:
(D TAPERED CONCRETE CURBS:
TYPE |, SEE DTL. DWG. NO. 606-26
TYPE 3, SEE DTL. DWG. NO. 606-27

(@ TAPERED CONCRETE CURBS ARE ALSO REQUIRED ON CONCRETE
APPROACH SLABS.

@PORTIONS OF GUARDRAIL & BLOCKOUTS ARE OMITTED FOR CLARITY.

@ LAP GUARDRAIL IN THE DIRECTON OF THE ADJACENT TRAFFIC LANE.
(SEE DTL. DWG. NO. 606-05A).

®LAP W-BEAM TERMINAL CONNECTOR (RWEO2a-b) IN THE DIRECTION
OF THE ADJACENT TRAFFIC LANE.

®USE WOOD BLOCKS OR QTHER NCHRP 350 APPROVED BLOCKS FOR
BLOCKOUTS.

@DO NOT FLARE BRIDGE APPROACH SECTIONS.

(® SEE DTL. DWG. NO. 606-25A FOR SKEWED BRIDGES.

(@ SEE DTL. DWG. NO. 606-05A FOR METAL GUARDRAIL (W-BEAM).
* SEE DTL.

DWG. NO. 606-80 FOR SCHEDULE OF GUARDRAIL HARDWARE.

STD. BIT. CURB (WHERE REQUIRED-
SEE ROAD PLANS) (WARP AS NECESSARY

TO MEET END OF THE TAPERED CONCRETE

25.4 DIA. HOLE FOR M22 BOLT
25
& e
~ 25
-
38 | 38 \e mm GALV. METAL PLATE
76

7.62 m BRIDGE APPROACH SECTION PAY LIMITS

STANDARD W-BEAM
GUARDRAIL

195 x 145 x 1830 POST w/
195 x 145

(MIN. ) x 350 BLOCKOUT

PAY LIMITS @

END OF CONCRETE BARRIER f 1

195

FOR TAPERED CONCRETE
CURB DETAILS, SEE DETAIL
"A" & DTL. DWG.

ag L

3810. oo/

USE DOUBLED GUARDRAIL BEAMS

-

RWEO2a-b (SEE DTL.
DWG. NO. 606-88)

W/ 295 x 244.5

GUARDRAIL IS ATTACHED TO
ALL POSTS WITH STANDARD

® 195 x 145 x 2135 POST
GUARDRAIL BOLTS

W/ 295 x 145

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 1
(FOR BRIDGES USING CONCRETE BARRIER RAIL)

L METAL GUARDRAIL ®

@245 x 245 (MIN. ) x 2440 POST
(MIN. ) x 350 BLOCKOUT

(MIN. ) x 350 BLOCKOUT

STANDARD W-BEAM

7.62 m BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
195 x 145 (MIN.) x 1830 POST W/ PAY LMITS®
195 x 145 (MIN. ) x 350 BLOCKOUT

952. 50

1905. 00

BRIDGE END RAIL POST ——

| [T

H

Al 0 I - O - I I

3810. 00

L METAL GUARDRAIL ®

USE DOUBLED GUARDRAIL BEAMS

% GUARDRAIL NOT ATTACHED TO POSTS.
BLOCKOUT FASTENED TO POST WITH
STANDARD POST BOLT.

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 2

(FOR BRIDGES WITHOUT CURBS)

STANDARD W-BEAM
1. RI APPROACH TION PAY LIMIT ARDRAI
END OF EXISTING CURB 62 m BRIDGE OACH SECTIO! LIMITS GUARDRAIL
® 195 x 145 x 1830 POST W/ PAY LIMITS®
1 145 (MIN. ) KouT
¢ RAL SPLICE | i 95 x 145 x 350 BLOCKOU
476. 25 952. 50
195 ‘ :
FOR TAPERED CONCRETE
CURB DETAILS, SEE DTL.
DWG. NO. 606-27y
‘ T T O . . I
\ ‘L |
ALL DIMENSIONS ARE MILLIMETERS
RWEO20-b (SEE DTL) ‘ METAL GUARDRAIL® (mm) UNLESS OTHERWISE NOTED.
DWG. NO. 606-88) 3810. 00,

UNLESS OTHERWISE \ ‘ USE DOUBLED GUARDRAIL BEAMS

NOTED ON BRIDGE PLANS

@245 x 245 (MIN.) x 2440 POST
W/ 295 x 244.5 (MIN.) x 350 BLOCKOUT

® 195 x 145 x 2135 POST
W/ 295 x 145 (MIN.) x 350 BLOCKOUT

GUARDRAIL IS ATTACHED TO
ALL POSTS WITH STANDARD
GUARDRAIL BOLTS

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 3

DETAILED DRAWING

ANDA . -
SECTION 606 606-24A
BRIDGE APPROACH
SECTIONS -

WOOD POSTS

(FOR BRIDGES WITH EXISTING CONCRETE CURBS) - REVISED--

EFFECTIVE: FEBRUARY 2005

January 2008

—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




END OF BARRIER ——

STANDARD BARRIER

NOTE:

TAPER THE END OF THE
CONCRETE BARRIER RAIL
AS SHOWN.

550

25 DIA. x 915 STEEL DOWELS
DRIVEN THRU PIPE SLEEVES

165 —

2100 TAPERED CONC. CURB

ELEVATION

476. 25

476.25_

476.25

476.25 952.5 POST SPACING

19 CHAMFER (TYP.)

H—»A

¢ PLATE WASHER W/ ROUND HOLE
(SEE DETAIL THIS SHEET)

L

o

¢ M22 x 305 HIGH
STRENGTH BOLTS (FBX22b%)
W/ 1 PLATE WASHER AND 1
HEX NUT (FNX22b%)

RWEO2a-b (SEE DTL.
DWG. NO. 606-88)

2100 TAPERED CURB

nAn

DETAIL

295 x 145 (MIN,)
BLOCKOUT ————
W203 x 31 kg/m (MIN, ) i ,,,,,
STEEL POST
6: 1
TOP OF
ROADWAY
WIDEN WITH BITUMINOUS
SURFACE AS DIRECTED
SECTION A-A

\ X
METAL GUARDRAIL

25.4 DIA.

=

25

25

76

PLATE WASHER
NOTES:
(D TAPERED CONCRETE CURBS:

TYPE 1, SEE DTL. DWG. NO. 606-26
TYPE 3, SEE DTL. DWG. NO. 606-27

STD. BIT. CURB (WHERE REQUIRED-

SEE ROAD PLANS) (WARP AS NECESSARY
TO MEET END OF THE TAPERED CONCRETE
CURB)

HOLE FOR M22 BOLT

50

\ \
38 \ 38 6 mm GALV. METAL PLATE

END OF EXISTING CURB

€ RAILL

FOR TAPERED CONCRETE
CURB DETAILS SEE DTL.
DWG. NO. 606-27

(@ TAPERED CONCRETE CURBS ARE ALSO REQUIRED ON CONCRETE

APPROACH SLABS.

() PORTIONS OF GUARDRAIL & BLOCKOUTS ARE OMITTED FOR CLARITY.

STANDARD W-BEAM

7.62 m BRIDGE APPROACH SECTION PAY LIMITS GUARDRAIL
® Wi52 x 13 kg/m x 1830 STEEL POST W/ PAY LIMITS®
1 14 (MIN. ) KOUT
END OF CONCRETE BARRIER } } 35 x 145 x 350 BLOCKOU
476. 25 952. 50
165 | ‘
FOR TAPERED CONCRETE
CURB DETAILS SEE DETAIL
“A" & DTL. DWG.
NO. 606-26
=l L. . . . RN
\ A 15 \
‘ / LMETAL GUARDRAIL ®
3810. 00

.

RWEQ2a-b (SEE DTL.
DWG. NO. 606-88)

USE DOUBLED GUARDRAIL BEAMS

@®W203 x 31 kg/m (MIN.) x 2440 STEEL POST

GUARDRAIL IS ATTACHED TO
ALL POSTS WITH STANDARD
GUARDRAIL BOLTS

W/ 295 x 145

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE

W/ 295 x 145

(MIN. ) x 350 BLOCKOUT

®Wi52 x 13 kg/m x 2135 STEEL POST
(MIN. ) x 350 BLOCKOUT

1

(FOR BRIDGES USING CONCRETE BARRIER RAIL)

7.62 m BRIDGE APPROACH SECTION PAY LIMITS

STANDARD W-BEAM
GUARDRAIL

WI52 x 13 kg/m
W/ 195 x 145

(MIN. ) x 1830 STEEL POST
(MIN. ) x 350 BLOCKOUT

PAY LIMITS®

952. 50

1905. 00

BRIDGE END RAIL POST ——

| [T

[

0|

3810. 00

I I I Y Y s

USE DOUBLED GUARDRAIL BEAMS

L METAL GUARDRAIL (9

% GUARDRAIL NOT ATTACHED TO POSTS.
BLOCKOUT FASTENED TO POST WITH
STANDARD POST BOLT.

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 2

7.62 m

(FOR BRIDGES WITHOUT CURBS)

BRIDGE APPROACH SECTION PAY LIMITS

STANDARD W-BEAM

GUARDRAIL

195 x 145

Wi52 x 13 kg/m x 1830 STEEL POST W/
(MIN. ) x 350 BLOCKOUT

SPLICE | i
|

952.50

165

(imimi=i=ly

i

i

00

@LAP GUARDRAIL IN THE DIRECTON OF THE ADJACENT TRAFFIC LANE. ‘

(SEE DTL. DWG. NO. 606-05B).

(®©LAP W-BEAM TERMINAL CONNECTOR (RWEO2a-b) IN THE DIRECTION

OF THE ADJACENT TRAFFIC LANE.

®USE ROUTED WOOD BLOCKS OR OTHER NCHRP 350 APPROVED BLOCKS

FOR BLOCKQUTS.
@ DO NOT FLARE BRIDGE APPROACH SECTIONS.

® SEE DTL. DWG. NO. 606-25B FOR SKEWED BRIDGES.

@ SEE DTL. DWG. NO. 606-05B FOR METAL GUARDRAIL (W-BEAM).

% SEE DTL. DWG. NO.

606-80 FOR SCHEDULE OF GUARDRAIL HARDWARE.

RWEO2a-b (SEE DTL.
DWG. NO. 606-88)
UNLESS OTHERWISE

NOTED ON BRIDGE PLANS

3810. 00

USE DOUBLED GUARDRAIL BEAMS
- 2

GUARDRAIL IS ATTACHED TO
ALL POSTS WITH STANDARD
GUARDRAIL BOLTS

METAL GUARDRAIL-BRIDGE APPROACH SECTION TYPE 3
(FOR BRIDGES WITH EXISTING CONCRETE CURBS)

L METAL GUARDRAIL ®

@ W203 x 31 kg/m (MIN. ) x 2440 STEEL PQST

W/ 295 x 145

(MIN. ) x 350 BLOCKOUT

®W152 x 13 kg/m x 2135 STEEL POST

W/ 295 x 145

(MIN, ) x 350 BLOCKOUT

PAY LIMITS®

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

ANDA . -
SECTION 606 606-248
BRIDGE APPROACH
SECTIONS -

STEEL PQOSTS

--REVISED--

January 2008

EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




610 4880 2440 4880 TYPICAL
GROUND ON TANGENT
L INE ‘ %
1 —— T <
e m] | | |
R
_

I A
CABLE GUARDRAIL TERMINAL /
ANCHOR ASSEMBLY (SECOI %)

1220

ELEVATION

CABLE GUARDRAIL
TERMINAL SECTION

1070

PAY LIMIT FOR EACH RUN OF CABLE GUARDRAIL

TERMINAL

CABLE GUARDRAIL

ELEVATION

SECTION

CABLE GUARDRAIL
TERMINAL SECTION

(FROM POST P3 TO POST P3)

(NOT TO EXCEED 610 m) ‘

7.93 m

INSTALLATION LINE

POST SPACING ‘

SEE NOTE () BELOW

VARIABLE LENGTH OF NEED

(FACE OF RAIL?

FIRST RUN OF CABLE GUARDRAIL

PLAN

RUN

SECOND RUN OF CABLE GUARDRAIL

RUN

THIRD RUN OF CABLE GUARDRAIL

ONE TWO ONE ,ﬁ:&‘g 533
wsTaLATow Lne  F— R = ) Lol . - . - . L
(FACE OF RAIL) 39 3 3
TYPICAL LAYOUT FOR MULTIPLE RUNS OF CABLE GUARDRAIL
EACH RUN OF CABLE GUARDRAIL CONTAINS TWO
TERMINAL SECTIONS WITH ANCHOR ASSEMBLIES.
.5
EDGE OF
TRAFF IC 0.6 m
LANE — 180
B MIN. @ |£ FINISHED —
[m @:kSHOULDER J
i 1 = REFLECTOR MOUNTING NORMAL d
L 1 J HOLE FOR ALT. "B" FINISHED d
I f SHOULDER
19.1 DIA.| 840 M8 HOOK BOLTS (INSTALLATION
CABLES (FBHO1% OR LINE )
(RCMO 1) |1l FBHOZ2 %) N 610
I AND NUT(S) 610
H (FNXO8a%)
I # VARIABLE VARIABLE
T H QR — 2:1 OR FLATTER 2:1 OR FLATTER
I 50 NOMINAL
I
I 27 SLOPE
I
710 I SOIL PLATE
i (PLSO1%)
I
I
H |« CABLE GUARDRAIL
A POST (PSEOT%) | | | |
TYPICAL INSTALLATION DETAIL TYPICAL INSTALLATION DETAIL

LINE POST & POST P3

POST P2

177.8
THREADED

T

ABLE WEDGES
(FMMO | %)

CABLE SPLICE

SPLICE CABLE USING A COUPLING DEVICE AS SHOWN,
OR AN ALTERNATE METHOD APPROVED BY THE ENGINEEER.

REFLECTORIZED TYPE
Il (HIGH INTENSITY)
SHEETING, WHITE OR
YELLOW PER MUTCD

38 38

6 DIA. (MIN. ) APPROVED
TAMPER-PROOF LOCK NUT

3 SPACER OR APPROVED
SHOULDER BOLT
(GALV. STEEL OR ALUMINUM)

FACE OF REFLECTOR TO BE
FLUSH WITH FLANGE EDGES

ng

REFLECTOR ALT.

5 DIA. HOLES FOR

TAMPER RESISTANT

SELF TAPPING SCREWS

3
OR BLIND RIVETS 12.7
——TTT—

NOTE:

REFLECTORS ARE
TO BE 14 GAGE
(1.9 mm THK. )
ALLUMINUM ALLOY

REFLECTOR ALT.

101.6 |127

e

"

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

NOTES:
(DFOR CABLE GUARDRAIL RUNS OF:

318.42 m OR LESS: USE COMPENSATING
CABLE END ASSEMBLY (RCEOI*) ON ONE END
AND TURNBUCKLE CABLE END ASSEMBLY % ON
THE OTHER END OF EACH CABLE.

GREATER THAN 318.42 m, UP TO 625.86 m
MAXIMUM:  USE COMPENSATING CABLE END
ASSEMBLY (RCEO1%) ON BOTH ENDS OF EACH
CABLE.

@ LINE POST SPACING:

TANGENTS AND CURVES WITH RADII 220 m AND
GREATER: 4880 mm.

CURVES WITH RADIILESS THAN 220 m DOWN
TO 135 m: 3660 mm.

NOTE: DO NOT INSTALL CABLE GUARDRAIL ON
THE INSIDE SHOULDER OF ANY CURVE.

B UNIFORMLY TENSION ALL CABLES TO COMPRESS
SPRINGS BY 90 mm.

(@ DO NOT INSTALL CABLE GUARDRAIL FOR OBSTACLES
WITHIN 3.7 m OF THE INSTALLATION LINE.

(® DO NOT USE CABLE GUARDRAIL WITH FILL SLOPES
STEEPER THAN 2: 1, UNLESS THE DISTANCE
BETWEEN THE BACK QF THE POSTS AND THE
BREAK IN THE FILL SLOPE IS AT LEAST 2.5 m.

(® ATTACH REFLECTORS TO EVERY OTHER LINE POST
(9.76 m TYP. ), BEGINNING AT POST P3. DO NOT
ATTACH REFLECTORS TO PQOSTS P1 AND P2.

@ WIDENING IS REQUIRED IF FINISHED SHOULDER IS
LESS THAN 0.6 m FROM THE TRAFFIC LANE.

% SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF
GUARDRAIL HARDWARE.

DETAILED DRAWING

ANDA . -
SECTION 606 606-40

CABLE GUARDRAIL

--REVISED-- |EFFECTIVE: FEBRUARY 2005

Jonuary 2008 =—  WONTANA DEPARTMENT
OF TRANSPORT ATION

serving you with pride




3 HORIZONTAL &
2 VERTICAL #10 BARS
IN EACH FACE OF EACH
PIECE
\ 1

SHOULDER

ONE PIECE TWO PIECE

CABLE GUARDRAIL
ANCHOR PQOST
(PSEO06%)

CONCRETE ANCHOR

825

ANCHOR UNIT & RE-BAR INSTALLATION DETAILS

NOTE:

DIMENSIONS FOR LEFT AND RIGHT HAND ANCHOR UNITS
ARE THE SAME, WITH THE POSITION OF THE ANCHOR POST
AND ANCHOR BRACKET BEING THE ONLY DIFFERENCE.

1450 CABLE GUARDRAIL
ANCHOR POST
660 660 (PSEQG %)
65 | i | 65
I | !
510
1150 H-—]—-—ANCHOR § —-—-
LTOP 495
L CABLE
7\ |
SOL ! 645 645 ! 80
725 725
PLAN

(LEFT HAND ANCHOR UNIT}

SDE g, -

760

715

TAPERED KEYWAY DETAIL
(TWO PIECE INSTALLATION)

T

25

457

ANCHOR POST DETAIL

P

CABLE ANCHOR
BRACKET (FPAO2x%)

320

280 480

PLAN
(RIGHT HAND ANCHOR UNIT)

/ PLACE 5 DIA. 3 - M20 DIA. FLAT
> o BRASS ROD IN HOLES WASHERS (FWC20a%)
Y AND BEND OVER ENDS
/’ 32

CABLE END
ASSEMBLY
(RCEQ3%)

M20 DIA. SQUARE
NUT (FNS20%)

5 DIA. BRASS KEEPER
ROD MUST BE INSTALLED
(BEND OVER ENDS)

2 - M20 DIA. HEX
NUTS (FNX20a*) CABLE ANCHOR

BRACKET (FPAO2%)

CABLE END ASSEMBLY TO
ANCHOR BRACKET DETAIL

19. 1 DIA, CABLES
(RCMO | %)

SLIP IMPACT BASE

KEEPER
PLATE *

CABLE GUARDRAIL I
ANCHOR POST
(PSE06%)

SLIP IMPACT BASE

NOTE:

INSTALL ONE WASHER UNDER HEAD,

ONE BETWEEN PLATES & ONE UNDER NUT.
AN ADDITIONAL WASHER MAY BE
CONCRETE PLACED BETWEEN PLATES TO PLUMB
ANCHOR THE ANCHOR POST.

MI2 x 63 HEX BOLT
(FBX12a%) WITH NUT (FNX12a%)
AND 3 FLAT WASHERS (FWC12a%) NOTES:

TORQUE TO 34 N-m (4 EACH POST)

(@ INSTALL THE CONCRETE ANCHOR INTO THE
EXCAVATION, AS DETAILED, SO THAT THE
BOTTOM OF THE ANCHOR HAS A FULL AND
EVEN BEARING ON THE SURFACE UNDER IT.
BACKFILL AROUND THE CONCRETE ANCHOR
IN ACCORDANCE WITH SECTION 203.03.3 OF
THE STANDARD SPECIFICATIONS.

@ THE CONCRETE ANCHOR CAN BE PLACED AS
ONE OR TWO PIECES. THIS DETAIL PRIMARILY
SHOWS A TWO PIECE INSTALLATION. FOR ONE
PIECE INSTALLATIONS, USE ALL THE SAME
DIMENSIONS, LESS THE TAPERED KEYWAY AND
THE ADDITIONAL REBAR, AS SHOWN.

@ IF LIFTING DEVICES ARE EMBEDDED INTO THE
CONCRETE ANCHORS, INSURE THAT THEY HAVE
A SAFE WORKING LOAD OF 3.6 METRIC TONS FOR
THE ONE PIECE ANCHOR AND 1.8 METRIC TONS
EACH FOR EACH OF THE HALVES OF THE TWO

8 - M20 HOOKED PIECE ANCHOR UNIT.

ANCHOR RODS (FRH20a%)
WITH HEX NUT (FNX20a%)
& FLAT WASHER (FWC20a%)
ON EACH ROD

3 CABLE END .
ASSEMBLIES (RCEO3%) @gggsgbé?SANgEORFONCRETE 10

CABLE GUARDRAIL
ANCHOR POST (PSE06%) % SEE DTL. DWG. NO. 606-80 FOR SCHEDULE
OF GUARDRAIL HARDWARE.

457 é

ALL DIMENSIONS ARE MILLIMETERS
> (mm) UNLESS OTHERWISE NOTED.

<—— EXCAVATE FOR CONCRETE

ANCHOR (SEE NOTES) DETAILED DRAWING

ANDA . -
305 SECTION 606 606-41

ELEVATION CABLE GUARDRAIL TERMINAL
(LEFT HAND ANCHOR UNIT) ANCHOR ASSEMBLY

--REVISED-- |EFFECTIVE: FEBRUARY 2005

Jonvary 2008 =—  WONTANA DEPARTMENT
OF TRANSPORT AT ION

serving you with pride




W (SEE TABLE) ‘
DETAIL A 200 x 25 x 5
PLATE TACK WELDED
sTANDARD| b S
W-BEAM —\—= I TO 19 mm PLATE
ARDRAI
CURRDRATL T e CLEAR THIS | CABLES TO HAVE LESS THAN 38 mm
1 OF SAG AFTER INSTALLATION 4.8 DIA.
AREA OF ALL I HOLE
FIXED OBJECTS : @®R1 MAY EQUAL THE END OF THE BRIDGE
APPROACH SECTION.
| N .
I @®NOTE: THE RADIUS FOR ANY PARTICULAR XURP T -] a0
| INSTALLATION IS CONSTANT. SELECT \ ———= 25 ‘
I L (SEE RADIUS FROM TABLE. (SEE GUARDRAIL i ~ I 200 -~ (=40
I TABLE) SUMMARY FRAME. ) \
751 ¢ 27.0
- DIA. HOLE
THREADED CABLE END \ g 100
TOWARD TRAFF IC
FCAO1 % 455 200
CRT POSTS - NO WASHERS ON RAIL WOOD BREAKAWAY POSTS
SIDE (SEE CRT POST DETAIL)
305 406
102 BEARING PLATE DETAIL
FBBO2% (OR FBX16a% BOLT AND
50 0 FNX16a% NUT WITH FWC24a% FPBO1 %
WASHER UNDER HEAD AND NUT)
FPAOT% ANCHOR
BRACKET
T I 7 |
L loy \//\
I 17 17 v T = 4 © | |
t?\ \ %/\
ANCHOR SECTION (SEE NOTE @) ‘ ‘
4 SPACES AT 1.905 m = 7.62 m 6 ~ 19.1 CABLE I14 TYP. FMMO2 % &0
OPTIMALLY 90°, MAY NOT Wrep ‘ 550 CLIPS (TYP. )
) S 230 150, 230
VARY BY MORE THAN 10 EcTing ROADWAY TERMINAL SECTION 901 Elv\\&g:g: i i
|| < U-BOLTS ON THIS CABLE
GRADING NOT TO EXCEED E—1/6 BEARING PLATE T ¢ 22.2
15:1 IN FRONT OF BENT ] PR o oz _SEE DETAL RIGHT) P/%/D'A' "HOLES
RAIL SECTION PLAN QN | ////K\\\\\ 1 ONS 160 .
PLAN L 19.1 DIA. CABLE, 50 1
o ONE END SWAGED ——— WOOD BREAK- 230
AWAY POST
RADIUS TABLE 241 FBX200% 44 J BOX BEAM, HSS 64 x 64 x 6.4 4
S e I IR I — FNX20a% g ==h— — \
R::)E:l:ljs LENGT: ::: BENT RAIL 7 ; 46 % = % = % = % = < : | 7‘ | T‘K 6 mm STEEL PLATE
. m -bm -em [ [ [ [ I 6 TWO 203 FBX20a%
SOIL PLATE (SEE I I Q
4850 7.62 m 9.1m | 4.6m | | ‘ e T L TWO FNX20a%
\ | ] | | (TWO FWC20a%
7300 .43 m 12.2m | 61m —LAL —ANA— yashERrs EACH) SOIL PLATE DETAIL
9700 15.24 m 15.2m | 6.1m = VT STEEL TUBE VT PLSO3%
PSS PSS QN } I } |
\ \
[ [
M\l WASHER (FWC16a%)
ON BACK OF POST ONLY
195 MIN, — |« —| |~ 145 MIN.
152 203 RWEO6a-b% M16 BUTTONHEAD
(e b _:SDgIUTS)T 175 | ‘ BOLT AND NUT (FBBO3%)
76 41~ 76 135 185 SPLICE BUFFER TO 280 RADIUS TERMINAL ELEMENT 74?;<— — WITH NO WASHER ON
25 | ors o1 5 TERMINAL CONNECTOR — == $ . $ AL SIDE
I . ‘ . WITH FBBOI % q | | ‘
. e P . — — . . GRADE
T 5 ‘ b [ ¢ 22 DIA. HOLE BOLTS (4 REQUIRED) glspoE D;go Eéhg STEEL 550
22.2 | e p\
405 DIA. B RWEOZo-bx* -
HOLES | —=j|=—26.5 P TR PSS IR
L1 ¥ ,Tj _ 460 1830 405
. 1080 —§¢ 60 DIA. HOLE — A .
—i  H—150 %‘; Q]
1525 esT ™ ¢ 22 o Hoe | 700
STRUCTURAL TUBING 38LE>|SA.
/203 x 152 x 4.8 R L] NO CONNECTION TO POST, L |
RAILING IS SUPPORTED BY PLATE 100 x 300 x 10 PLATE
FRONT VIEW SDE VIEW | CONTROLLED RELEASING TERMINAL (CRT) POST
T
>—7//H\‘\\
) - WOOD BREAKAWAY POST DETAIS 6 TR CRT POST DETAIL
| I
FRONT VIEW SIDE VIEW PDFO1* ‘ PDEO9*

STEEL TUBE DETAILS

PTEO5*

NOTES:
(D DO NOT INSTALL ON SLOPES STEEPER THAN 2: 1.
@DO NOT OMIT OR SHORTEN ANCHOR SECTION.

@) SEE DTL. DWG. NO. 606-05A FOR GUARDRAIL WIDENING REQUIREMENTS.

% SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF GUARDRAIL HARDWARE.

BCT POST

FBBO1% BOLT AND NUT
CONNECTING BUFFERED END
SECTION TO PIPE, NO WASHER

DETAIL A

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

ANDA . -
SECTION 606 606-46

INTERSECTING ROADWAY
TERMINAL SECTION

--REVISED--

January 2008

EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT
OF TRANSPORTAT ION

serving you with pride




¢
SPLICE sTANDARD BOX BEAM

BRIDGE RAIL# 15.56 m BOX BEAM BRIDGE APPROACH SECTION PAY LIMITS
GUARDRAIL PAY LIMITS @
e R cH SpeF O NCLLDED UPPER RAIL - STANDARD BOX BEAM RAIL SPLICE @ s
LOWER RAIL - TS152 x 51 RAIL CONNECTION (SEE DETAIL) P
— 1/ I T T T T r P : \
< " e o (e o @ ° ° ° © (o o] o o ° ° o - © ° (o oo o] <
\ \
LTRAFFIC SIDE
PLAN
616 4 SPACES AT 1220 = 4880 ‘ 1830 ‘ 4 SPACES AT 1830 = 7320 ‘ 315
406 TS152 x 152 x 4.8 BR. APP. SECT. UPPER RAIL NO. 1% 9.14 m STANDARD BOX TS152 x 51 x 6.4 BR. APP.
210 — A= B—=—j ‘ ) C =
| "—: / TS152 x 51 x 6.4 BR. APP. SECT. LOWER RAIL NO. 1% | BEAM RAIL (RBMOT%) SECT. LOWER RAIL NO. 2% |
T g =T
< 5 £ o B I A B
=] Y I=] [=] =] =] =] =] y__ =] = \
Tt = = = = e = STANDARD BOX BEAM RAIL SPLICE
=] =] =] =] =] =] (NOT INCLUDED IN COST OF BRIDGE
‘ ‘ APP. SECTION) @
w [T T=TT=TT=Im = TT=TT=Tm ‘ ‘ =TT=M=T=="T=] =TET=T=TT=T=T=T=T= === === ==T=T=
L 1 - - A - - L k AN
| ‘7\ ‘H‘ H‘ ‘H‘ ﬂ‘ | ﬂ ‘H‘ ﬂ ‘H‘ ﬂ ‘H‘H “m /! m Hﬂ STANDARD BOX BEAM POST,
P oo o P Rl o o ‘W ‘W ‘W HARDWARE AND WIDENING @
[ [ (. [ [ [ I
pish ‘ ‘or ‘e pih H 1 T ‘ o L ‘ b
A~—] g~ ce
ELEVATION
1216 (TYP. )%
‘ M20 x 203 HIGH STRENGTH
| 1073 (TYP. )% | HEX BOLT (FBX20b%) AND
TS . 4 BRIDGE RAIL# 616 NUT (FNX20b%) WITH TWO
BRIDGE RAIL# 616 (3ypl,c 102 x 8 S e HARDENED FLAT WASHERS
. (FWC20b%) (TYP. )
13152 x 51 x 6.4 TS152 x 51 T0 15152 x 152 TSI52 x 51 T0 TS152 x 152

RAIL CONNECTION
|

(TYP. )—M
R
<

RAIL CONNECTION
|

BRIDGE RAIL#

TS152 x 51 TO TS152 x 152 CONNECTION SLEEVE*

152 RAIL CONNECTION DETAIL

NOTES:

TS152 x 51 CONNECTION SLEEVE*

(D WIDENING IS REQUIRED IF FINISHED SHOULDER
IS LESS THAN 0.6 m FROM THE TRAFFIC LANE.

@ SEE DTL. DWG. NO. 606-50 FOR STANDARD BOX
BEAM GUARDRAIL AND ASSOCIATED DETAILS.

* SEE DTL.

DWG.

NO. 606-80 FOR SCHEDULE

OF GUARDRAIL HARDWARE.

# SEE BRIDGE PLANS.

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

LoD LoD
77777 — LD T M20 x 102 HIGH STRENGTH
‘ \ EHA\ }‘T T“r i | 127 | ST — }‘T THT } HEX BOLT (FBX20b%) AND
NUT (FNX20b%) WITH TWO
= ‘ FLUSH ~—| = i ‘J HARDENED FLAT WASHERS
o (FWC206%) (TYP. )
| = | . 830 — IS152 x 51 T0 TS152 x
WS LN i e e —
. % | — — : | 178
TS152 x 51 RAIL ] =)
CONNECTION TS152 x 51 RAIL —
\ . ) \ . . CONNECTION
\ 15152 x 76 x 6.4
(TYP. ) i
‘ I | I <39 cap
| P — o | [ el BRIDGE RAIL#
‘ J—‘J\/—L ‘ J—‘J\/J—L OR LOWER RAIL NO. 1
IV V
o o TS152 x 51 RAIL CONNECTION DETAIL
L= =]
L Lo
BOX BEAM - BRIDGE APPROACH SECTION TYPE 1 BOX BEAM - BRIDGE APPROACH SECTION TYPE 2
MIO x 191 HEX BOLT (FBXI0a%)
AND NUT (FNX10a%) WITH 2 FLAT
WASHERS (FWC10a%) (1 WASHER BOX BEAM RAIL (RBMO1%)
ON POSTS WITH REFLECTIVE TAB) (TYP.P1 THRU P9) REFLECTIVE TAB REQUIRED
(TYP. P1 THRU P9) TYPE B BOX BEAM POST* 4"‘ r“f-fﬁ (TYP. P1 THRU P9) EVERY 4TH POST (TYP. )@
*
M10 x 89 HEX BOLT
— BOX BEAM SUPPORT BRACKET TYPE A BOX BEAM PQST
202 (FPPOT*) (TYP. P1 THRU P9) — (PSE0B%) (WITH EXTRA 202 X ook D NUT
HOLE FOR LOWER RAIL WASHERS (FWC10a%)
M12 x 38 HEX BOLT (FBX12a%) SUPPORT BRACKET) TYP. P1 THRU P9)
710 OR AS REQURED & NUT (FNX12a%) WITH 2 FLAT - 0.6 m M
TO MATCH BRIDGE PASHERS (EWCI2a%) (TYP. BOX BEAM SUPPORT q : ;
RAIL HEIGHT (TYP. BRACKET (FPPOI %) ® 610
P1 THRU P9) (TYP. P1 THRU P8) BOX BEAM SUPPORT EDGE OF
178 FOR TYPE | BR. APP.
l<— 305 APPROX. SECT. 229 FOR TYPE 2 BR. l<— 230 APPROX. BRACKET (FPPO1) [RAEF I
RAIL WIDTH APP. SECT. (TYP. PI RAIL WIDTH
THRU P9)
] A 2% SLOPE
j NORMAL
FINISHED
i vy LA L SHOULDER Py |
(TYP. PI THRU P9)
SECTION A-A SECTION B-B SECTION C-C GUARDRAIL WIDENING DETAIL
(TYP. AT POSTS PI THRU P6) (TYP.” AT POSTS P7 & P8) (POST P91 (TYP AT POST Pl THRU P9)

oreE DETAILED DRAWING
REFERENCE OWG. NO.

ANDA . -
SECTION 606 606-53

BOX BEAM BRIDGE
APPROACH SECTION -
TYPES 1 & 2
--REVISED--

January 2008

EFFECTIVE: FEBRUARY 2005

—  WONTANA DEPARTMENT

OF TRANSPORT AT ION

serving you with pride




CONCRETE BRIDGE RAIL #

7.32 m BOX BEAM BRIDGE

APPROACH SECTION PAY LIMITS

3
SPLICE

STANDARD BOX BEAM

38 DIA.

GALV.

STANDARD PIPE SLEEVE ‘

CAST IN PLACE FOR M24 HIGH STRENGTH

HEX BOLT

(FBX24b%) AND NUT
WITH 2 ~ 76 x 76 x 6.4 PLATE WASHERS @

(FNX24b%)

6.4 SHIM PLATE* (FOR
NON-VERTICAL SHAPES) ®

ANCHOR RAIL SECTION*

/R/UB RAIL ANCHOR Bm\cmzw@J

38 DIA.
STRENGTH HEX BOLT
HARDENED FLAT WASHERS

GALV.
(FBX20b*) AND NUT
(FWC20b %)

STANDARD PIPE SLEEVE CAST IN PLACE FOR M20 HIGH
(FNX20b%) WITH TWO
(19 x 102 POWERS WEDGE BOLT

OR EQUIVALENT ANCHORS ARE ACCEPTABLE ALTERNATIVE) ©

I

L L L
ZZZ 2

TS152 x 51 x 4.8 RUB RAIL*

TS152 x 152 x 4.8
TRANSITION RAIL %

GUARDRAIL PAY LIMITS @

oS
Ve slloel

=2

Z 7

2|
s

ZZ

2

_E A e

-

Z

STANDARD BOX BEAM RAIL SPLICE @

TS152 x 152 x 4.8 BLOCKOUT

SUPPORT BRACKET)* (TYP.

(WELDED TO\
P3 THRU P7) TRAFFIC SIDE

\HATCHED AREA IN PLAN VIEW
REPRESENTS TOP RAIL AND BLOCKQUTS

L

NEED FOR THE 6.4 mm SHIM PLATE IS DEPENDENT

GUARDRAIL HARDWARE.

BOX BEAM BRIDGE

PLAN
NOTE:
TAPER THE END OF THE
CONCRETE BARRIER RAIL
AS SHOWN.
STANDARD BOX BEAM RAIL
305 3 SPACES AT 610 = 1830 2 SPACES AT 1220 = 2440 1830 95 gzlélTCEOF(NBORTIDIGNECLAUPDPED IN
A———1 SECTION) D
406 2540 TS152 x 152 x 4.8
[TRANSITION RAIL %
i 1 T I T T T \'J\ T T 5% 5 ‘
*% }*'*@+ Ll ‘m@ﬂ@% ! [ [ [ [ L .S & & ,. %
‘ ‘ =] i3] (] (] = |
813 ANCHOR RAIL SECTION* T e - ~ = ——1 R ’:l A 71
635 / ‘ ] ] ] TS152 x 51 x ] 432
w06 || 4.8 RUB RAIL*
=== | — \ =TT=T=T=T=TTT= =TT=TT=TT=T=TTT= =TT=T=T=T=TTT= =TT=T=T=T=TTT= T
RUB RAIL ANCHOR /152 — ‘+ L L L L | L L \J
BRACKET* (@ 152~ | | | | | | | | r
A | | | | | | | o
| | | | | | | o
3.05 m TAPERED CONCRETE BRIDGE RAIL # | | | | | | } | } H }
| | | | | | |
| | | | | | | o
M20 x 102 HIGH STRENGTH HEX BOLT (FBX20b%) AND NUT | | | | | | | ‘LH
(FNX20b%) WITH TWO HARDENED FLAT WASHERS (FWC20b%) (TYP.) | | | | | | | |
I I || | | | |
|| || || [ || || I_|
6.4 SHIM PLATE* (FOR 38 DIA. GALV.
NON-VERTICAL SHAPES) @ STANDARD PIPE
SLEEVE CAST IN
ANCHOR RAIL SECTION% PLACE FOR M24 ELEVATION
BOLTS
ﬁ - MIO x 191 HEX BOLT
- 51 1 4. ANCHOR RAIL REFLECTIVE TAB REQUIRED TS152 x 152 x 4.8 TRANSITION (FBX10a%) AND NUT (FNX10a%)
2 ~ M24 (LENGTH AN TN Gan s ® SECTION* (7.32 m MAX. SPACING) RAIL¥ (TYP. P3 THRU P7) WITH TWO FLAT WASHERS
DEPENDENT ON CONCRETE (FWC10a%) (ONE WASHER ON
THICKNESS ) HIGH POST WITH REFLECTIVE TAB) MI2 x 38 HEX BOLT
R /i A
(FNX24b%) WITH 2 ~ M1O x 191 HEX BOLT BOX BEAM SUPPORT éix¥|ﬁg§:‘EgéTH TWO
(FBX10a%) AND NUT BRACKET (FPPOI %)
76 x 76 x 6.4 PLATE (FNX10a%) WITH TWO v TS152 x 51 x 4.8 RUB (FWC12a%)
WASHERS i ab el Ngp b RAIL¥ (TYP. P1 THRU P6) g
(FWC10a%) >—MI2 x 38 HEX 711 (TYP. WI50 x 13.5 kg/m
BOLT (FBX12a%) P1 THRU SUPPORT BRACKET " TRANSITION POST*
& NUT (FNX12a%) P7) lig WITH TS152 x 152 4 (TYP. P1 THRU P7)
BOX BEAM SUPPORT WITH TWO FLAT 432 (TYP. x 4.8 BLOCKOUT* MIO x 89 HEX BOLT (FBX10a%) :
SECTION A-A BRACKET (FPPO1%) WASHERS (FWC12a%) P1 THRU (TYP. P3 THRU PT7) éERTNmSF“E%'?%&g'J:) TWo
(TYP. P1 THRU P6) (TYP. PI THRU P6) P6) Typ. Pl THRU PT)
455 APPROX. RAIL WIDTH
(TYP. PI THRU P7)
TYP. AT POSTS P1 & P2 TYP. AT POSTS P3 THRU P5 POST P6 POST PT
0.6 m MN. @
NOTES: ALL DIMENSIONS ARE MILLIMETERS
EDGE OF NORMAL (mm) UNLESS OTHERWISE NOTED.
TRAFFIC FINISHED 610 (D INCLUDE COST OF ENTIRE ANCHOR RAIL SECTION, @ WIDENING 1S REQUIRED IF FINISHED SHOULDER IS
LANE SHOULDER ALONG WITH ALL HARDWARE NECESSARY FOR LESS THAN 0.6 m FROM THE TRAFFIC LANE. DETAILED DRAWING
ATTACHMENT TO CONCRETE BRIDGE RAIL, IN
COST OF BRIDGE APPROACH SECTION. (@ SEE DTL. DWG. NO. 606-50 FOR STANDARD REFERENCE DWG. NO.
BOX BEAM GUARDRAIL AND ASSOCIATED DETAILS. STANDARD SPEC. 606-53A
VARIABLE SLOPE @ THE LENGTHS OF CONCRETE ANCHOR BOLTS, SECTION 606
2% SLOPE f TYPE OF RUB RAIL ANCHOR BRACKET AND THE % SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF

GUARDRAIL WIDENING DETAIL

UPON THE SHAPE AND THE THICKNESS OF THE
CONCRETE BRIDGE RAIL.

#SEE BRIDGE PLANS.

APPROACH SECTION -
TYPE 3

--REVISED--

EFFECTIVE: JANUARY 2008

= WONTANA DEPARTHENT

OF TRANSPORT AT ION

serving you with pride




3 INTERMEDIATE POSTS (NO
CONNECTION TO RAIL REQUIRED)

STANDARD W-BEAM GUARDRAIL

11.895 m BOX BEAM TO W-BEAM TRANSITION SECTION PAY LIMITS

SEE ANCHOR DETAIL

(SPRING COMPENSATORS

ARE NOT REQUIRED AT THIS LOCATION)

STANDARD BOX BEAM

PAY LIMITS @

9150

GUARDRAIL PAY LIMITS ()

CABLE END
ASSEMBLY

(RCEQ3%)

19.1 DIA, CABLE

178 x 102 x 12.7 L

NESTED
W-BEAM

N\
fod

\ G SEE DETAIL "A" ) 200 (S 6:1 SLOPE BREAK LINE L1
- M20 x 203 HIGH STRENGTH
FRST WBEAM POST S SEE DETAL "B \ HEX BOLT (FBX200%) AND NUT
: | N; (FNX20b%) WITH 2 HARDENED
305 — 1500 L»F 25.4 DIA. HOLES IN BOX FLAT WASHERS (FWC20b%)
BEAM RAIL BOTH SIDES (3 PER CONNECTION)
| .H H 11 1 1 T — po - p14 - - 4‘ DETAIL A SECTION E-E
| vaos | 1s0s | is30 /| 915 | 915 | 915 | 915 | 915 | a1s A BLAN
w w w w w w BOX BEAM e
W-BEAM GUARDRAIL  NESTED W-BEAM / 1830 1830 1830 GUARDRAIL
GUARDRAIL (FIRST 360
3.81 m SPAN ONLY) '3*‘ "“ i 50 %0 %0
Il Il |
— TWO-WAY TRAFFIC 1 i[e s\, \ | | |
ONE-WAY TRAFFIC 13°125 I T NI o NI e
) R ( 76 6.4M I ] e s () s s
BOX BEAM TO W-BEAM TRANSITION SECTION ® 12.7 HOLE las . 15 15 . 15
ONE-WAY TRAFFIC 1 Pa e
OR e LT ] T~ - 0O O O
38 28- 90 , 75 , 15 , 15
203 x 102 x 12.7 L ST -
OR 2 ~ 12.7 PL. WELDED 57 ﬁ% D— OO
OR 12.7 BENT PL.
6.4 STIFFENER PL.,
& REQUIRED . 22 DIA. (TYP.)
17.5 DIA. HOLES FOR SECTION E-F PL AN
M14 x 203 HEX BOLT SECTION F-F ANCHOR ANGLE® cLAN
(FBX14ag%) AND NUT
152 158 (FNX14a%) WITH 2 FLAT DETALL
WASHERS (FWCI4a%)
61750 4.8 DIA. BRASS KEEPER
22 (TYP. )ﬁ h />ROD (BEND BOTH ENDS
915 =1 | | N AFTER INSTALLING CABLE)
6 1 38 U U U
— — B
_ - ANCHOR ANGLE —
\E (SEE DETAIL)
MI ARDRAI L
BOLTS AND RECESS CUT AND_WELD 130 100 6 38
NUTS (FBBO1%) AS NEEDED ® SECTION A-A | s o
(4 REQUIRED) - oq00l « 1
DETAILL B | E’EE'J { ELEVATION
CUT AND BEND PLAN CABLE END A - A
AS NEEDED gé) ASSEMBLY (RCE03%) NOTES:
FIT W-BEAM (3 PER ANCHOR)
c D #10 REBAR (DSEE DTL. DWG. NO. 606-50 FOR STANDARD BOX
AR 8 ~ M20 HOOKED ANCHOR - BEAM GUARDRAIL AND ASSOCIATED DETAILS.
762 99, 710 RODS (FRH20a%) WITH
! HEX NUT (FNX20a%) & @SEE DTL. DWG. NO. 606-05A AND 606-05B FOR
| a ANCHOR DETAIL
44 Hﬂ,"].ﬁ 50 52 BOX BEAM RAIL FLAT WASHER  (FWC200%) TGD STANDARD W-BEAM GUARDRAIL AND ASSOCIATED
‘ =13 12 ea (RBMO %) ON EACH ROD PLAN DETALS.
0 o) M | e RTICAL # () MANUFACTURE ANCHOR ANGLES USING AASHTO M 270M
e e ] I R (TYP.) 3 HORIZONTAL & 3 VERTICAL #10 GRADE 250 STEEL. ALL WELDING IS TO CONFORM
}IIH o | | o % BARS IN EACH FACE TO THE APPLICABLE AWS CODE.
I
:::::::T‘WL‘ N e T SR 915 (@ GALVANIZE ANCHOR ANGLES IN ACCORDANCE WITH
Uy ?‘ i L——l AASHTO M T11M. NO PUNCHING, DRILLING, WELDING
OMPONENTS AFTER
| M 2.7 DIA. HOLES IN BOX BEAM OR CUTTING IS PERMITTED ON C
| "™S————1vPE A BOX U SECTION B-8B 222 DA HOLES N Box RAIL TOP AND BOTTOM FOR GALVANIZING.
| BEAM POST L . . MIO x 191 HEX BOLT (FBX10g%) “Ane
‘7":\'%53? Réi‘ (PSECEX) ggA'\ZA RA(I5L3 BSOTSF:.OS';DlENS WANBDEAM AND NUT (FNX10a%) WITH 2 FLAT ®USE CLASS "DD" CONCRETE TO CONSTRUCT ANCHOR.
a” -2 x 63. - WASHERS (FWC10a%)
OR RWM22a-b*) C*J L»D RAIL FOR M20 x 203 HIGH ® ANY HOLES, CUTS, SLOTS OR WELDS MADE ON THE
(NESTED FIRST STRENGTH HEX BOLT (FBX20b%) W-BEAM OR BOX BEAM RAIL AFTER GALVANIZING IS TO
3.81 m SPAN DETAIL B AND NUT (FNX20b%) WITH 2 BE PAINTED WITH AN APPROVED GALVANIZING PAINT.
ONLY) HARDENED FLAT WASHERS
76 LAP ALL W-BEAM SPLICES IN THE DIRECTION OF
ELEVATION (FWC20b*) fe—] ®ADJACENT TRAFFIC.
% SEE DTL. DWG. NO. 606-80 FOR SCHEDULE
L G OF GUARDRAIL HARDWARE.
NEST
P 51 44 44 NoBE Ay ALL DIMENSIONS ARE MILLIMETERS
i ‘ ‘ 12 GA (mm) UNLESS OTHERWISE NOTED.
22.2 DA, WOLES T[T ————1 L] (2.7 mm)
! ! ! K DETAILED DRAWING
o2 SN f@@@f P~ REFERENCE DWG. NO.
&4 B ™ Mi2 x 38 HEX BOLT STANDARD SPEC. 606-58
38 23.0 x 28.6 SPLICE BOLT SLOT DX BEAM SoEFORT (FBX120%) AND NUT SECTION 606
: | \ FOR M16 GUARDRAIL BOLT & (FNX12a%) WITH 2 FLAT
[ [ [ RECESS NUT (FBBO1%) TYP. N WASHERS (FWC12a%) BOX BEAM TO W-BEAM
TRANSITION SECTION
178 x 102 x 2.7 L SECTION D-D SECTION C-C REviSED  |EFFECTIVE FEBRUARY 2005
DETAIL January 2008 =—  WONTANA DEPARTMENT

OF TRANSPORT AT ION

serving you with pride




REFLECTOR (® 19
PTIONAL TAPER N e T
OPTIONAL ERED END ® ﬂ '~ a4 | |
i \ \
| a4
‘ I \7\i'52 207 r
1
25! \ LOOP (TYP. ) ( ! 375 o |
. / (SEE LOOP DETAIL) s = - - | __
h LIRS L T A 7 [ S
190 \ - ‘ 3
== ____________ T T T T E‘ 813 89 | 102 [152
fffffffffffffff 3 OPTIONAL LOQOP (TYP.) 7‘ 190 I
190 | (SEE OPTIONAL N 0 T N AN bbbl - =T
J LOQP DETAIL) S - —" 273 B e — . —
‘l; 777777777777777 a1 ‘
e — = l 7 R S H } 1
D see note fl T K | ‘
‘ 940 1170 57 ‘ e 76 | |
T T 1 _ |
END VIEW
* SEE NOTE ELEVATION VIEW * SEE NOTE
76 SQUARE WASHER INTERMEDIATE REBAR NQOT END VIEW
(6 THICK) SHOWN FOR CLARITY ===t 32 DIA. PIN
(TACK WELD) i 25 W/ 76 SQUARE
\:;ﬁ [ WASHER (SEE
_ p, DETAIL) OPTIONAL
\ ' ' TAPERED
305 \ - . ] h“ +3) END (®
B \ ' ' ] ‘
E . : = \ 44— =
Wl I
= 1 I N = @ ” 200 — By
B . . ] \
. . | 11152
: X 207 | |
PA X ALTERNATE 200 mm DIA. HOLE 251
FOR SPECIFIC SITES SENSITIVE e
TO SMALL ANIMAL CROSSINGS sk R Ny
4_\«77 3.05 m SR i
2 ALTERNATE CONCRETE BARRIER 15 | T‘T‘ﬂ*:?
SEE ALTERNATE PLAN VIEW RAIL DETAIL (I
CONNECTING PIN DETAIL S CTERATE o/ BLAN VIEW RALL DETAL | T
RAIL DETAIL x #16's (TYP. ) OPTIONAL T <=3
TAPERED - -1
END ® 32 R 190 L
®REFLECTORIZED TYPE o 190
38 CL. C ‘ r] | 111 (HIGH INTENSITY) I il l'—25
TYP. ) ! SHEETING, WHITE OR S i :f‘[
: - ‘ | s16 REBAR YELLOW PER MUTCD T H- :,? 1
#16's AT 280 O.C. ‘ ‘ | =
(SEE REBAR DETAIL) r } } 464 ) } |
[l |
667 : e
197 i
38 CL. :' ': 292 R 16 89 o
(TYP. ) S Y | \ )
197 | A\ | o1l
r L s : L A e & s
- 0 1 - 137 137
57f 426 108
125 10 SPACES AT 280
END VIEW REBAR DETAI REFLECTOR
(SEE NOTES)
ELEVATION VIEW
19 DIA. BAR NOTES:
22 R / L %19 mm CHAMFER ENTIRE OPENING
(D USE CLASS "DD" CONCRETE OR EQUIVALENT. (OR SUFFICIENTLY ROUNDED SO
g THAT A SMOOTH EDGE RESULTS.)
P FABRICATION R IREMENTS: > @REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TO 13 mm CHAMFER IS ACCEPTABLE.
19 DIA. BAR -00F FACRICATION REQURENENTS: ‘ 990 ‘ AASHTO M 31M, GRADE 420.
: *% USE THE ALTERNATE 200 mm DIA.
9.5 (B)™ 102 " gssogfnlNFGORRAcolgcélg(T)EEbchggggMéNEﬁNéowéfégo (® CONNECT EACH 3.05 m SECTION WITH CONNECTING PINS AS DETAILED HOLE IN THIS RAIL ON A CASE-BY-
—C (TYP. ) To LOOE’S AND CONFORMING TO AASHTO M 270M, GRADE 250 OR BETTER. CONNECTING CASE BASIS AS SPECIFIED IN THE
/ 9.5 (8) 102 : j _ PINS NEED NOT BE PAINTED. PLANS.
22 R
. , , 2 O e G Io L OF Moo ROuND BARS. 57 RAI'” @ CUTOUTS ON ENDS OF EACH SECTION ARE SHOWN WITH SLIGHT TAPER
= . 532 TO FACILITATE FORM REMOVAL. RECTANGULAR CUTOUTS ARE ACCEPTABLE. ALL DIMENSIONS ARE MILLIMETERS
|52 | 883 | D B O e s A AT ® THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE PRECAST (mm) UNLESS OTHERWISE NOTED.
‘ ‘ MARRING THE BAR. DO NOT HEAT THE BAR TO OPTIONAL LOQOP DETAIL CONCRETE BARRIER RAIL. ASSEMBLE AND PIN SUFFICIENT NUMBER OF
#19 REBAR FACILITATE BENDING PRECAST SECTIONS IN THE FABRICATIONS PLANT TO DETERMINE THAT PROPER
102 [ : FIT-UP CAN BE MAINTAINED ON ALL ROADWAY ALIGNMENT, CURVES AS WELL DETAILED DRAWING
= ) 4. WELD REBAR TO LOOPS USING 3 mm DIA. E8018 QPTIONAL LOOP FABRICATION REQUIREMENTS: AS ON TANGENT. THIS IS TO BE DETERMINED EARLY IN FABRICATION. REFERENCE DWG. NO.
ROD. DO NOT TACK WELD THE PIECES TOGETHER STANDARD SPEC. _
PRIOR TO WELDING. 1. USE_CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTO ©ATTACH REFLECTORS TO RAIL EVERY 9. 18 METERS, o FOLLOW THE o ow SECTION 554, 606 606-60
LOOP _DETAIL M 270M, GRADE 250 TO FABRICATE THE OPTIONAL LOOPS. :
5. USE A CERTIFIED WELDER IN ACCORDANCE WITH PAVED (FLUSH) MEDIAN APPLICATIONS, REFLECTORIZE BOTH SIDES.
. CONCRETE
THE CURRENT EDITION OF AWS DI.4. DO NOT 2. COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN B
PLACE THE WELDED ASSEMBLY IN THE FORM ACCURATE RADIUS WITHOUT MARRING THE BAR. DO NOT HEAT T T O Oy ER RAL R QBSTACLES BARRIER RAIL
UNTIL IT HAS BEEN INSPECTED. THE BAR TO FACILITATE BENDING. WG NO. “606-62 FOR CONCRETE BARRER RAIL ANCHORS. :
—_REVISED-- |EFFECTIVE: APRIL 2006
6. NO ADDITIONAL WELDING IS PERMITTED ON THE 3. NO WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR
SMOOTH ROUND BARS OR REINFORCING STEEL. REINFORCING STEEL. ISEngT\I/%NRATLICICPEzEDFESDAEEOggNESREATNE ABCACRERPIEQBkEILALETNEDRSNATE Jonary 2005 =— WONTANA DEPARTMENT
: oG yon with pride  OF TRANSPORT AT ION




REFLECTOR ®

238 OPTIONAL
25 R -~ e TAPERED
/ OPTIONAL TAPERED END (@ o 44 - |~ 8 END @ a4
\ T
| \7\ il > JI o
359 | ‘n | 315 s | |
‘ LOOP (TYP.) ‘ ‘ 559 \ [ 359
‘ / (SEE LOOP DETAIL) “ermmm—m— oo | = ST § — I I R
= e T | o PJ:% |
\ " | T {17 u
267 | I | zet j‘%;; L
- a
= ,7%51::::::::::::1 777777777777 E 89 [ = |\ 1169 267 L } !
255 R ) | , N 1 P PP
267 } OPTIONAL LOOP (TYP.) J| | ze 1169 T S
(SEE OPTIONAL TN - -
25 R — B . LOOP DETAIL) —— == f’ - 419 = 521 o
e 267 |
| |
328 ‘ { | 1 267
- e [T S y IR
™ see note d r &= I f fapa
- T 1
940 1170 > ‘ 102 | 1 Tﬁ*
T T 1
S O I
[ [
ND VIEW * SEE NOTE ELEVATION VIEW * SEE NOTE
- INTERMEDIATE REBAR NOT 19—~ b
SHOWN FOR CLARITY —
76 SQUARE WASHER :—L— ‘ i ‘ J L
(6 THICK ) B } ' ' END VIEW
(TACK WELD) T X X T o 44 (£3) " e B
ael | C o | s o (- _
| . . OPTIONAL
—h 838 ‘F ; ; q!::: | 77777 TAPERED
A i : : === END
i P i ) ! ’
| | . . | |
Ly | ! ! | U
| ' ' | ey 200} —=—11 -
I i . ; -
*J L« | pA | / ,,,,, ]
32 ‘ ALTERNATE 200 mm DIA. HOLE 89| 102
‘ 3.05 m | FOR SPECIFIC SITES SENSITIVE
CONNECTING PIN DETAIL TO SMALL ANIMAL CROSSINGS *x | | o ———— — ———
SEE ALTERNATE TALL/ o An vIFW o tLo A TE TAL FANCRETE e B Ak
SEE ALTERNATE T/ PLAN VIEW ALTERNATE TALL CONCRETE
305 RAIL DETAIL ** BARRIER RAIL DETAIL
- . 46
38 CL. (TYP.) /ﬁ“'9 s (TYP.) OPTIONAL ! ﬂ r 32 R 32 DIA. PIN
A T ] EQEEC%ED v W/ 76 SOUARE
_ ‘ | F R WASHER (SEE i
197 | | DETAIL)
#19's AT 280 0.C. | |
1 (SEE REBAR DETAIL ) ‘ ‘ NOTES:
197 } / } #19 REBAR\ 195 (D USE CLASS "DD" CONCRETE OR EQUIVALENT.
9 7
| | 1022 52 (@ REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TO
197 38 CL. (TYP.) :' ': AASHTO M 31M, GRADE 420.
| | | (®CONNECT EACH 3.05 m SECTION WITH CONNECTING PINS AS DETAILED AND
191 ‘ \ 292 R CONFORMING TO AASHTO M 270M, GRADE 250 OR BETTER. CONNECTING
0 ‘ | I PINS NEED NOT BE PAINTED.
197 ! \\ . } 479 @ CUTOUTS ON ENDS OF EACH SECTION ARE SHOWN WITH SLIGHT TAPER TO
3 47777777777777777777 i RS I I I S L y FACILITATE FORM REMOVAL. RECTANGULAR CUTOUTS ARE ACCEPTABLE.
- C ) 1 ~ 159 (® THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE
| H. 686 PRECAST CONCRETE BARRIER RAIL. ASSEMBLE AND PIN SUFFICIENT
10 SPACES AT 280 NUMBER OF PRECAST SECTIONS IN THE FABRICATIONS PLANT TO
125 — DETERMINE THAT PROPER FIT-UP CAN BE MAINTAINED ON ALL ROADWAY
ALIGNMENT, CURVES AS WELL AS ON TANGENT. THIS IS TO BE DETERMINED
EARLY IN FABRICATION.
END VIEW ELEVATION VIEW 19 DIA. BAR REBAR DETAIL
22 R @ ATTACH REFLECTORS TO RAIL EVERY 9.15 m. FOLLOW THE MANUFACTURER'S
SPECIFICATIONS FOR ADHESIVE MOUNTING. IN NARROW PAVED (FLUSH)
P FABRICATION REQUIREMENTS: [ ) MEDIAN APPLICATIONS, REFLECTORIZE BOTH SIDES.
THE OPTIONAL TAPERED END SHOWN IS AN ACCEPTABLE ALTERNATE TO THE
I. USE REINFORCING STEEL CONFORMING TO ASTM ‘ )
19 DIA. BAR A TO6M, GRADE 420 FOR REBAR BEING WELDED 990 VERTICAL END FOR ALL CONCRETE BARRIER RAIL ENDS.
s () 102 TO LOOPS. ‘ %19 mm CHAMFER ENTIRE OPENING
9‘5 (6)) oy ATYP) 2. LOOP ENDS CONSIST OF SMOOTH ROUND BARS c < 76 ¢ 89 R aouRRED 32
. CONFORMING TO AASHTOD M 270M, GRADE 250. 152 :
22 R / 57 R/(DI I3 mm CHAMFER IS ACCEPTABLE. ALL DIMENSIONS ARE MILLIMETERS
: . 3. COLD BEND THE LOOPS BY USING A JIG THAT - - <= #k USE THE ALTERNATE 200 mm DIA. (mm) UNLESS OTHERWISE NOTED.
— e MARRING THE BAR. DO NOT LEAT THE BAR TO QPTIONAL LOOP DETAL HOLE IN THIS RAL ON A CASE-BY-
152 | 883 | FACILITATE BENDING. 108 CASE BASIS AS SPECIFIED IN PLANS. DETAILED DRAWING
REFLECTORIZED TYPE REFERENCE DWG. NO.
#19 REBAR 4. WELD REBAR TO LOOPS USING 3 mm DIA. E80I8 OPTIONAL LOOP FABRICATION REQUIREMENTS: IIIE(HIGH INTENSITY) STANDARD SPEC. 606-64
102 [ ROD. DO NOT TACK WELD THE PIECES TOGETHER SHEETING, WHITE SECTION 554, 606
— X PRIOR TO WELDING. I. USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTO REFLECTOR OR VELLow
M 270M, GRADE 250 TO FABRICATE THE OPTIONAL LOOPS. B
5. USE A CERTIFIED WELDER IN ACCORDANCE WITH [SEE NOTES) PER MUTCD ® TALL CONCRETE
LOOP DETAIL THE CURRENT EDITION OF AWS DI1.4. DO NOT 2. COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN BARRIER RAIL
=~ Ut A% PLACE THE WELDED ASSEMBLY IN THE FORM ACCURATE RADIUS WITHOUT MARRING THE BAR. DO NOT HEAT
UNTIL IT HAS BEEN INSPECTED. THE BAR TO FACILITATE BENDING. —E SED— | EFFECTIVE FEBRUARY 3008
6. NO ADDITIONAL WELDING IS PERMITTED ON THE 3. NO WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR January 2008 Z L ONTANA DEPARTHENT

SMOOTH ROUND BARS OR REINFORCING STEEL.

REINFORCING STEEL.

OF TRANSPORT AT ION

serving you with pride




19 DIA. BAR 9.5 (6) 102 /o 1. USE REINFORCING STEEL CONFORMING TO ASTM A 706M, GRADE 420 FOR REBAR BEING WELDED TO LOOPS.
76 89 9.5 (6) -~/ “_ 102 19 DIA. BAR
22 R 22 R / 2. LOOP ENDS CONSIST OF SMOOTH ROUND BARS CONFORMING TO AASHTO M 270M, GRADE 250.
@®REFLECTORIZED TYPE X T ) ¥ > 3. COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN ACCURATE RADIUS WITHOUT MARRING
11 (HIGH INTENSITY) - , . 582 C , THE BAR. DO NOT HEAT THE BAR TO FACILITATE BENDING.
SHEETING, WHITE OR 52| 383 ‘
YELLOW PER MUTCD ; ! 990 4. WELD REBAR TO LOOPS USING 3 mm DIA. E8018 ROD. DO NOT TACK WELD THE PIECES TOGETHER
108 o L #19 REBAR PRIOR TO WELDING.
—— [ : 5. USE A CERTIFIED WELDER IN ACCORDANCE WITH THE CURRENT EDITION OF AWS D1.4. DO NOT
238 REFLECTOR T ) c /Ihj'sz PLACE THE WELDED ASSEMBLY IN THE FORM UNTIL IT HAS BEEN INSPECTED.
305 —~ {SEE NOTES) 57 R 6. NO ADDITIONAL WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR REINFORCING STEEL.
102 - LOOP DETAIL
‘ PTIONA P _FABRICATION REQUIREMENTS:
89 ™~ PTIONA P _DETAI
QPTIONAL _LOOP DETAIL I. USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTO
I REFLECTOR © M 270M, GRADE 250 TO FABRICATE THE OPTIONAL LOOPS.
152
2. COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN
359 102 ACCURATE RADIUS WITHOUT MARRING THE BAR. DO NOT HEAT
89 THE BAR TO FACILITATE BENDING.
559 LOOP (TYP. )
— ] 4 / (SEE LOOP DETAIL) 3. NO WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR
=== | REINFORCING STEEL.
ﬂ
267 | i \ 201 146
S—————————————= = 375 = 32 R
1169 89 ’ — \ 1 -2 ———————— ﬂ 77777777777777 ‘7
‘ OPTIONAL LOOP (TYP.) I | 190 Eaa—
267 (SEE OPTIONAL S === —— o — 813
- | LOOP DETAIL) ——— E 89 _
419 L | \ 190 y
— 521 - St == \\F 7777777777777 [N -
356 } ************** 1] 213 330 349 #16 REBAR
H—— ——————— AR 752 795
=% see nore 1 1022
57] 76J 127
735 1170
‘ ‘ J 102 292 R
* SEE NOTE ELEVATION VIEW 102 3
e . * SEE NOTE 305
LEFT END VIEW RIGHT END VIEW 159
INTERMEDIATE REBAR NOT SHOWN 686
FOR CLARITY w
25 b r
16 souarE N R 32 R REBAR DETAIL LEFT END
ui 416
WASHER - f j‘ 44 1£3)
(6 THICK) NOTES:
(TACK WELD) ] @
C E #16 REBAR (D USE CLASS "DD" CONCRETE OR EQUIVALENT.
464
] 838 (LT. END) ‘ 305 @REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TO
T 597 (RT. END) L 667 AASHTO M 31M, GRADE 420.
292 R
1 @ CONNECT EACH 3.05 m SECTION WITH CONNECTING PINS AS DETAILED
/L/— AND CONFORMING TO AASHTO M 27OM, GRADE 250 OR BETTER.
CONNECTING PINS NEED NOT BE PAINTED.
3.05 m R @ CUTOUTS ON ENDS OF EACH SECTION ARE SHOWN WITH SLIGHT
o 137 137 TAPER TO FACILITATE FORM REMOVAL. RECTANGULAR CUTOUTS
s ARE ACCEPTABLE.
PLAN VIEW 426
(® THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE
PRECAST CONCRETE BARRIER RAIL. ASSEMBLE AND PIN SUFFICIENT
CONNECTING PIN DETAIL NOTE: REBAR DETAIL RIGHT END NUMBER OF PRECAST SECTIONS IN THE FABRICATIONS PLANT TO

38 CL. (TYP)

832

LEFT END VIEW

#16's @ 280 0.C.
B (SEE REBAR DETAIL)

38 CL.

LEFT AND RIGHT REBAR DETAILS ARE FOR NORMAL TALL AND REGULAR CONCRETE BARRIER

RAIL SECTIONS.

POSITION FROM THE BOTTOM AND THE 38 mm CLEARANCE AT ALL LOCATIONS.

#16's (TYP.)

TAPER REBAR HEIGHT AND WIDTH AS NEEDED BY MAINTAINING THE VERTICAL

(TYP)

255 R

10 SPA 0
IZSJ ! SPACES @ 28

ELEVATION VIEW

P_FABRICATION R IREMENTS:

38 CL. (TYP. )j

#16's @ 280 0.C.
(SEE REBAR DETAIL)

255 R

38 CL. (TYP.)

DETERMINE THAT PROPER FIT-UP CAN BE MAINTAINED ON ALL
ROADWAY ALIGNMENT, CURVES AS WELL AS ON TANGENT. THIS IS
TO BE DETERMINED EARLY IN FABRICATION.

(® ATTACH REFLECTORS TQ RAIL EVERY 9.15 m. FOLLOW THE
MANUFACTURER'S SPECIFICATIONS FOR ADHESIVE MOUNTING.
IN NARROW PAVED (FLUSH) MEDIAN APPLICATIONS, REFLECTORIZE
BOTH SIDES.

(@ SEE DETAILED DRAWINGS 606-60 AND 606-64 FOR INFORMATION

67 ON THE ADJACENT CONCRETE BARRIER RAIL SECTIONS. THE

OPTIONAL TAPERED END DETAIL MAY ALSO BE USED HERE.
[ %19 mm CHAMFER ENTIRE QPENING (OR SUFFICIENTLY ROUNDED
172 SO THAT A SMOOTH EDGE RESULTS.) 13 mm CHAMFER IS

ACCEPTABLE.
197

DETAILED DRAWING
Y ALL DIMENSIONS ARE MILLIMETERS |REFERENCE DWG. NO.
197 (mm) UNLESS OTHERWISE NOTED. STANDARD SPEC. 606-66
SECTION 554, 606

CONCRETE BARRIER

RAIL TRANSITION

610

RIGHT

END VIEW
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25 R

255 R

330

LEFT END VIEW

NOTE:

REBAR
REBAR

32 R
/7
o
#16 REBAR
422 464
667
292 R
) r
244
137 137
426

REBAR DETAIL LEFT END

76 SQUARE WASHER
(6 THICK)

(TACK WELD )\

e

CONNECTING PIN DETAIL

597

375

813

76

TYPICAL AT LEFT END ONLY.

38 CL.
(TYP. )

#16's AT 280 0.C.

(SEE REBAR DETAIL)

38 CL.
(TYP. )

TAPER THE
HEIGHT AS NEEDED, BY MAINTAINING THE
VERTICAL POSITION FROM THE BOTTOM AND THE
38 mm CLEARANCE AT ALL LOCATIONS.

514

LEFT END VIEW

* SEE NOTE

ISOMETRIC VIEW

76—~ rf

LOOP (TYP.)
(SEE LOOP DETAIL)

255 R

178

NOTES:

190
- - -
,,,,,,,, ; — [
N * SEE NOTE T r
57 76
635 170
T 1
* SEE NOTE ELEVATION VIEW % SEE NOTE
INTERMEDIATE REBAR NOT
SHOWN FOR CLARITY
305

44 (% 3)»J

a

3.05 m

/

I
W;A;
‘\
Il
Il
Il
|
|
Il
Il
Il
f
|
i
),

PLAN VIEW

OPTIONAL LOOP (TYP.)
(SEE OPTIONAL
LOOP DETAIL)

‘\

\4

#16's (TYP.)

T
\
\
\
\
\
\
\
L

e

152

813

TO FACILITATE FORM REMOVAL.

RIGHT END VIEW

(DUSE CLASS "DD" CONCRETE OR EQUIVALENT.

@ REINFORCING STEEL CONSISTS OF DEFORMED BARS CONFORMING TO
AASHTO M 31M, GRADE 420.

() CONNECT EACH 3.05 m SECTION WITH CONNECTING PINS AS DETAILED
AND CONFORMING TO AASHTO M 270M, GRADE 250 OR BETTER. CONNECTING
PINS NEED NOT BE PAINTED.

@ CcUTOUTS ON LEFT END OF EACH SECTION ARE SHOWN WITH SLIGHT TAPER
RECTANGULAR CUTOUTS ARE ACCEPTABLE.

(® THE CONTRACTOR IS RESPONSIBLE FOR THE PROPER FIT-UP OF THE PRECAST

CONCRETE BARRIER RAIL.

ASSEMBLE AND PIN SUFFICIENT NUMBER OF

PRECAST SECTIONS IN THE FABRICATIONS PLANT TO DETERMINE THAT PROPER
FIT-UP CAN BE MAINTAINED ON ALL ROADWAY ALIGNMENT, CURVES AS WELL

AS ON TANGENT.

THIS IS TO BE DETERMINED EARLY IN FABRICATION.

(® SEE DTL. DWG. NO. 606-60 FOR INFORMATION ON THE ADJACENT

CONCRETE BARRIER RAIL SECTION.

DETAIL MAY ALSO BE USED HERE.

THE OPTIONAL TAPERED END

* 19 mm CHAMFER ENTIRE OPENING (OR SUFFICIENTLY ROUNDED SO THAT A

SMOOTH EDGE RESULTS. )

LOOP FABRICATION REQUIREMENTS:

USE REINFORCING STEEL CONFORMING TO ASTM
A T706M, GRADE 420 FOR REBAR BEING WELDED

LOOP ENDS CONSIST OF SMOOTH ROUND BARS
CONFORMING TQO AASHTO M 270M, GRADE 250.

COLD BEND THE LOOPS BY USING A JIG THAT
WILL PRODUCE AN ACCURATE RADIUS WITHOUT
DO NOT HEAT THE BAR TO

3 mm DIA. E8018
DO NOT TACK WELD THE PIECES TOGETHER

USE A CERTIFIED WELDER IN ACCORDANCE WITH
THE CURRENT EDITION OF AWS D1.4. DO NOT
PLACE THE WELDED ASSEMBLY IN THE FORM

(:,r 7777777777 | ————
j‘ 77777777777777777777777777
I 1
9 SPACES AT 280
25+ | |
ELEVATION VIEW
.
19 DIA. BAR
9.5 (6) ™ 102 TO LOGPS.
(TYP. )
/ 9.5 (6) —/ _ 102 2.
22 R
X@ — fo2 3
‘SQ\Q | 152 | 883 MARRING THE BAR.
<@ L ‘ FACILITATE BENDING.
#19 REBAR
102 [ 4. WELD REBAR TO LOOPS USING
— ROD.
PRIOR TO WELDING.
LOOP DETAIL 5.
UNTIL IT HAS BEEN INSPECTED.
6.

NO ADDITIONAL WELDING IS PERMITTED ON THE
SMOOTH ROUND BARS OR REINFORCING STEEL.

13 mm CHAMFER IS ACCEPTABLE.

— 19 DIA. BAR

]

22 R
X

990 |

e L

OPTIONAL LOOP DETAIL

OPTIONAL LOOP FABRICATION REQUIREMENTS:

1. USE CONTINUOUS SMOOTH ROUND BARS CONFORMING TO AASHTO
M 270M, GRADE 250 TO FABRICATE THE OPTIONAL LOOPS.

2. COLD BEND THE LOOPS BY USING A JIG THAT WILL PRODUCE AN

ACCURATE RADIUS WITHOUT MARRING THE BAR.

DO NOT HEAT

THE BAR TO FACILITATE BENDING.

3. NO WELDING IS PERMITTED ON THE SMOOTH ROUND BARS OR

REINFORCING STEEL.

ALL DIMENSIONS ARE MILLIMETERS

(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

SN SPEC DWG. NO.
ANDA . B
SECTION 554, 606 606-68

CONCRETE BARRIER
RAIL TERMINAL SECTION
(ONE-WAY DEPARTURE)
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DTL. DWGS. WHERE PARTS USED DTL. DWGS. WHERE PARTS USED
SCHEDULE OF GUARDRAIL HARDWARE olBo|Z2 | |F|5|R|o]=|v|lo|a|m|m|<]|o SCHEDULE OF GUARDRAIL HARDWARE 2B I8 e|F|T 5|8 |o|=|o|lo|alm|m|<]|o
O|O|O|—|—|—|N|N|N|N|TF[T (T |O|(O|O O|C|O|—|—|—|N|N|N[N| T (T[T |||V |WO
DESIGNATION DESCRIPTION DTL. DWG. NO.|CUARDRAIL | o |w|o|w|w|w|w|w|o|v|o g olo|lo|lo|o|o|e DESIGNATION DESCRIPTION DTL. DWG. NO.|CUARDRAIL| 4|6 | |w|w|o|o|w|o|w|w g olololw|o|e|o
@ (606-###) | TYPE 3|2|3|3|3|3|3]|3|2|3|3|3|38|3|2|3|3|3|3 ® (606- ) | TYPE S|3|3|2|3|3|3|3|3|3|3|3|3|3|3|3|3|3|3
FBBO1-05 |M16 GUARDRAIL BOLT AND RECESSED NUT 82 w x| x[x|x|x|x X X N/A TURNBUCKLE CABLE END ASSEMBLY 94 c X
FBHO!  |M8 HOOK BOLT 92 C X N/A KEEPER PLATE 95 c X
FBHO2 M8 ALTERNATE HOOK BOLT 92 3 X N/A TYPE B BOX BEAM POST 97 B X
FBX10a |M10 HEX BOLT 82 B x| x|[x|x X N/A SUPPORT BRACKET WITH TS152 x 152 x 4.8 BLOCKOUT 97 B X
FBX12a |MI12 HEX BOLT 82 B, C X x| x[x|x X N/A TRANSITION POST 97 B X
FBX14a |M14 HEX BOLT 82 B X N/A TS152 x 152 x 4.8 BR. APP. SECT. UPPER RAIL NO. | 98 B X
FBX16G |MI16 HEX BOLT 82 w X X N/A TS152 x 51 x 6.4 BR. APP. SECT. LOWER RAIL NO. | 98 B X
FBX20a |M20 HEX BOLT 82 W X N/A TS152 x 51 x 6.4 BR. APP. SECT. LOWER RAIL NO. 2 98 B X
FBX20b |M20 HIGH STRENGTH HEX BOLT 82 B X x x| x]|x N/A TS152 x 51 TO TS152 x 152 CONNECTION SLEEVE 98 B X
FBX22b |M22 HIGH STRENGTH HEX BOLT 82 W x| x N/A TS152 x 51 CONNECTION SLEEVE 98 B X
FBX24b |M24 HIGH STRENGTH HEX BOLT 82 B X N/A TS152 x 152 x 4.8 TRANSITION RAIL 98 B X
FCAO!  |CABLE ASSEMBLY 84 w X X N/A 6.4 SHIM PLATE 99 B X
FMMO1  |CABLE WEDGE 94 c X N/A ANCHOR RAIL SECTION 99 B X
FMMO2  [POST SLEEVE 84 w X X N/A RUB RAIL ANCHOR BRACKET (JERSEY RAIL) 99 B X
FNS20  |M20 SQUARE NUT 82 c X N/A RUB RAIL ANCHOR BRACKET (VERTICAL BRIDGE RAIL) 99 B X
FNXO8a |M8 HEX NUT 82 c X N/A TS152 x 51 x 4.8 RUB RAIL 99 B X
FNX10a |M10 HEX NUT 82 B X[ x|x|[x X
FNX12a |M12 HEX NUT 82 B, C X X[ x|x|[x X
FNX14a |[M14 HEX NUT 82 B X
FNX16a |MI6 HEX NUT 82 w X X NOTES:
FNX20a |M20 HEX NUT 82 ] x| x
(D SEE AASHTO-AGC-ARTBA JOINT COMMITTEE
FNX20b M20 HIGH STRENGTH HEX NUT 82 B X[X|X[X TASK FORCE 13 REPORT "A GUIDE TO
FNX22b |M22 HIGH STRENGTH HEX NUT 82 w X | X STANDARDIZED HIGHWAY BARRIER HARDWARE"
PUBLICATION FOR ADDITIONAL AND DETAILED
FNX24a |M24 HEX NUT 82 w X X HARDWARE SPECIF ICATIONS.
FNX24b |M24 HIGH STRENGTH HEX NUT 82 B X .
FPAO!I  |GUARDRAIL ANCHOR BRACKET & END PLATE 84 W X X (D GUARDRAIL_TYPE CODES:
FPAO2  [CABLE ANCHOR BRACKET 95 C X W = W-BEAM METAL GUARDRAIL
C = CABLE GUARDRAIL
FPBO1 BEARING PLATE 18 & 46 W X X B = BOX BEAM GUARDRAIL
FPPO!1  |BOX BEAM SUPPORT BRACKET 97 B X[ x|x|[x X
FRH20a |M20 HOOKED ANCHOR ROD 82 c X X
FWCI0a |M10 FLAT WASHER 82 B X[ x|x|[x X
FWCI2a |M12 FLAT WASHER 82 B, C X X[ x|x|[x X
FWCl14a |M14 FLAT WASHER 82 X
FWCI6a |M16 FLAT WASHER 82 W x[x|x|x|x]x X
FWC20a |M20 FLAT WASHER 82 c,w X | x X
FWC20b |M20 HARDENED FLAT WASHER 82 B X X[ x|x|x
FWC24a |M24 FLAT WASHER 82 w X X
FWRO3  [RECTANGULAR PLATE WASHER 84 W X
PDBOI  |WOOD BLOCKOUT 05A & 058 w X[ x|x|[x[x
PDEO2  [WOOD GUARDRAIL POST 05A W X X
PDEOY9  [CRT POST 46 W X X
PDFO!  |WOOD BREAKAWAY PQOST 46 w X
PDFO3  [END POST 18 W X
PLSO!  |SOIL PLATE 92 & 97 B, C X X | x| x
PLSO3  [SOIL PLATE 46 W X
PSEO!  |CABLE GUARDRAIL LINE POST 92 3 X
PSEO5  [TYPE D BOX BEAM POST 97 B X
PSEO6  [CABLE GUARDRAIL ANCHOR POST 35 c X
PSEO8 [TYPE A BOX BEAM POST 97 B X X X
PTEO5  [STEEL TUBE 46 W X
PWEO!  |STEEL GUARDRAIL POST 058 w X X
RBMO1  |BOX BEAM RAIL 98 B X X X | x
RBMO5  [BOX BEAM TERMINAL RAIL 98 B X
RBSO!1  |BOX BEAM SPLICE PLATE 98 B X
RCEO!  |COMPENSATING CABLE END ASSEMBLY 94 C X
RCEO3  [CABLE END ASSEMBLY 94 3 X X
RCMO1 19.1 DIA. CABLE 94 C x| x
RWEOlIa-b |W-BEAM END SECTION (FLARED) 88 W X DETAILED DRAWING
RWEO2a-b |W-BEAM TERMINAL CONNECTOR 88 W X[ X[ Xx]|x X ALL DIMENSIONS ARE MILLIMETERS REFERENCE DWG. NO.
RWEO6a-b |W-BEAM END SECTION (BUFFER) 88 W X (mm) UNLESS OTHERWISE NOTED. RN 606-80
RWMO2a-b |W-BEAM (3.81 m LENGTH) 88 W X[ x{x|x|x]x X
RWM22a-b |W-BEAM (7.62 m LENGTH) 88 W XX |x|x|x]|x X SCHEDULE OF
SECOT  [CABLE GUARDRAIL TERMINAL ANCHOR ASSEMBLY 41 c X GUARDRAIL HARDWARE

--REVISED-- |EFFECTIVE: FEBRUARY 2005
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1625

/

IYPE A BOX

ul 3175 1

. 3E 51-254 I
317 51-254 !

202

178 OR 229 @ vl
\/

15.9 DIA. HOLES
(LOWER HOLES .
FOR BR. APP. X,
SECT. ONLY)

915

200 x 610 x 6.4 I
PL. SOIL PLATE I

(PLSOI*)\ I
[

BOTTOM CORNERS MAY |
BE CLIPPED 50 x 50 [

TO AID DRIVING I
BN (N

100

S75 x 8.5 kg/m/— -

19. 1 DIA. HOLE,
OPTIONAL FOR
HANDL ING DURING
GALVANIZING

BEAM POST AND SOIL PLATE

PSEO8% AND PLSOI1 %

12.7 x 76.2 SLOT
15.9 x 76.2 SLOT

BOX

76 127 x 89 x 9.5 L
| /-
50

=
\
-

=57
114

BEAM SUPPORT BRACKET

FPPO 1%

1625

178 OR 229 @

15.9 DIA. HOLES

3789

PL. SOIL PLATE

N 3E 51-254
3V 51-254

BE CLIPPED 50 x

v

19. 1 DIA. HOLE,
OPTIONAL FOR
HANDLING DURING
GAL VANIZING

200 x 610 x 6.4

(PLSOI*)\

BOTTOM CORNERS MAY

TO AID DRIVING \

W50 x 12.6 kg/mﬁ

202

50

s
J A S

610

100

TYPE B BOX BEAM

POST AND SOIL PLATE

PLSO1 %

NOTE:
TRANSITION POST
NOT SHOWN FOR
CLARITY.

50;
89 |

~—32

TS152.4 x

(4.8 THK.)

|/ — GUSSET

19. 1 DIA.
HOLE

i\ %’ﬁBENT PLATE

(TYP. )

114 1

57

12.7 x 76.2 SLOT

TS152 x 152 x 4.8
/7TUBE BLOCKOUT

LIOO

152.4 x
4.8 TUBE BLOCKOUT

il 3175

1195

,ka\\‘3727

-— —‘—\575 x 8.5 kg/m— |
76*] L 19. 1 DIA. HOLE,

(2) SLOTS [

//|5.9x76.2\ 215

200 x 610 x 6.4 I
PL. SOIL PLATE

(PLSOTH) —— | |
. 3E 51-254 I
3 51-254 I

BOTTOM CORNERS MAY I
BE CLIPPED 50 x 50 I

TO AID DRIVING I
BN Nz

o T
I

OPTIONAL FOR
HANDL ING DURING
GALVANIZING

TYPE D BOX BEAM POST AND SOIL PLATE

PSEO5% AND PLSO1*

TRANSITION
POST

GUSSET |
Aﬂ,,
I
I N 127
LA "
—
gt
BENT PLATE
(4.8 THK. ) GUSSET
(3.2 STEEL PLATE)
GUSSET

152

SUPPORT BRACKET W/BLOCKOUT

19 - TRANSITION
POST

485

610

100

25.4—! |<
o L]
o
]
202 1
o
Iyl
I T N ﬁ&*
i H ‘ 19. 1 DIA.
178 o HOLES (BACK
19. 1 DIA. L \ FLANGE ONLY)
1~ 1~ HOLES (FRONT ~/HRTY [
FLANGE ONLY) 4/%7
7#7
I
I
1830 H
I
I
I
I
I
I
I
I
I
I
I
I
I
I
N T
— I

WI50 x 13.5 kg/mﬂ

(g‘,
L0 -
150
19. 1 DIA. HOLE, 100
OPTIONAL FOR
HANDL ING DURING

GALVANIZING

TRANSITION POST

NOTES:

(D MANUFACTURE POSTS USING STEEL CONFORMING TO AASHTQ M
183M (ASTM A 36M). MANUFACTURE SOIL PLATES, SUPPQRT
BRACKETS AND MISC. COMPONENTS USING AASHTO M 270M
(ASTM A 709M) GRADE 250 STEEL. ALL WELDING IS TO
CONFORM TO THE APPLICABLE AWS CODE.

(@ MANUFACTURE BLOCKOUTS FROM EITHER ASTM A 500 GRADE B
COLD-ROLLED TUBING, ASTM A 501 HQOT-ROLLED TUBING GR
AUTOMOTIVE ROLLOVER PROTECTIVE STEEL (ROPS). WHEN
ASTM A 500 GRADE B STEEL IS USED, TEST THE MATERIAL
PER ASTM E 436.

(® GALVANIZE FABRICATED POSTS, BLOCKOUTS, BRACKETS AND
MISC. COMPONENTS IN ACCORDANCE WITH AASHTO M 111M (ASTM
A 123M). NO PUNCHING, DRILLING, WELDING OR CUTTING IS
PERMITTED ON COMPONENTS AFTER GALVANIZING.

@ SEE DTL. DWG. NO. 606-53 (BOX BEAM BR. APP. SECT.) FOR
REQUIRED LOCATION OF LOWER HOLES IN TYPE A AND B POSTS.

* SEE DTL.
HARDWARE.

DWG. NO. 606-80 FOR SCHEDULE OF GUARDRAIL

DETAILED DRAWING

REFERENCE DWG. NO.
ALL DIMENSIONS ARE MILLIMETERS STANDARD SPEC. 606-97
(mm) UNLESS OTHERWISE NOTED. SECTION 606
BOX BEAM

GUARDRAIL HARDWARE

--REVISED-- |EFFECTIVE: FEBRUARY 2005
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serving you with pride




25.4 DIA. HOLES (TYP. TOP AND BOTTOM) 25.4 x 101.6 SLOTS
(TYP. TOP AND BOTTOM) 152 25.4 DIA. HOLES (TYP.
108 —~| 12.7 DIA. HOLES {108 =~ 89 TOP AND BOTTOM)
nil ‘I‘52 | N (TYP. TOP AND BOT‘TO‘M) \ |5‘2‘ ™ L | L = —— 1088 457 i 209 /
9 s i et § il e 8 v b epenl | 152 )
AR I S I R S B B RIS = ! 6
N | ] ] T ] \ I I P
309 ‘ "N" SPACES AT 1830 (TYP.) ‘ 909 ‘ 890 — -
| | | . S ['52 127
L LENGTH ="L" MINUS 19 534 === ===
FOR N=2 L=5478; N=3 L=7308; N=4 L=9138; N=5 L=10 968 \
12.7 DIA. HOLES
BOX BEAM RAIL (TS152 x 152 x 4.8) BOX BEAM EXPANSION SPLICE END 3 Cip D o ST Tom
ONE END OF BOX BEAM RAIL ONLY. REQUIRED
RBMO 1 % FOR BOTH RAILS AT THE EXPANSION SPLICE. SEE END COVER CUT 3 SIDES, (3 SDES) ©
PLATE DETAIL \%%) BEND AND WELD <
25.4 DIA. HOLES (4) PLCS. (TYP. TOP AND BOTTOM)
12.7 DIA. HOLES (5) PLCS. 12.7 DIA. HOLES (TYP.
'OZﬂ Fz . 1o o soTrow e [~ 108 ToP AND BOTTOM) END COVER PLATE DETAIL
: ! | (BAR 127 x 4.8 x 146)
" e e —— — — | rif BOX_BEAM TERMINAL RAIL (TS152 x 152 x 4.8)
I ,,,,,,,,,,,,,,, [ — - — B RN —
{,,ﬁ%* &%,,,gj{,,ﬁ,,ﬁ%ﬁ% E,L%‘L, RBMOS *
LT | \ | \ \ |
406 | 1220 i 1220 | 1220 i 1220 | 909
T T T T T
6195 TACK WELD M20 HIGH 8 ~22.2 136 x 15.9
10 BEVEL STRENGTH HEX NUTS DIA. HOLES x 684 BAR
(TYP. ) (2 REQUIRED
TS152 x 152 x 4.8 BR. APP. SECT. UPPER RAIL NO. | (TP 1y EACH SPLICE)
T F-————————J - —— 915
X@ o © /o © o © 136
5 9 102, 152 152 102
I~ e - - - _ _ __ _ <—>'<—>' ’<—>'<—>
25.4 DIA. HOLES (4) PLCS. (TYP. TOP AND BOTTOM) ‘ ‘ | | r9'5 PLATE | |
70— 12.7 DIA. HOLES (5) PLCS. <95 6|, TSPACES AT 76 =532 _ref  fmee===—== T
(TYP. TOP AND sonow | |52‘ NE 684 I R S S e
| | | L | | L
T ————— 1 | === T i N B
P S S SR =—o | BOX BEAM SPLICE PLATE
THTT T Tt ﬁ ,,,,,,,,,, AR
\ | \ \ \ | T | RBSO1 %
! ! ! ! 22.2 DIA. HOLES 25.4 x 76.2 SLOTS
| 1220 | '220 1 '220 | 1220 | 895.5 (TYP. TOP AND BOTTOM) (TYP. TOP AND BOTTOM)
6352.5 NOTE: NOTE:
NOTE: WELD & GRIND SMOOTH TQ FIT WELD & GRIND SMOOTH TO FIT
IS152 x 51 x 6.4 BR. APP. SECT. LOWER RAIL NQO. 1 660 WELD & GRIND SMOOTH TO FIT INSIDE TS152 x 51 x 6.4 INSIDE TS152 x 152 x 4.8
INSIDE TS152 x 51 x 6.4 (TYP. 3 (TYP. )
152 204 152
— L | | | |-—
76 ‘ | | | 76 136
- L***l** J! | | | | |
CUT 3 SIDES, i i :;::;:j\******sfsf
BEND AND WELD -+ — 0 —— o —- T 136 Es \ \ S | \ | 136
e {TYP —_— —— S B |
15 22.2 DIA. HOLES v \Zzs 4 x 76.2 SLOTS 356 203 | | 356 | 136
(TYP. TOP AND BOTTOM) .4 x 76. | |
25.4 DIA. HOLES (2) PLCS. —— :
1o (TYP. TOP AND BOTTOM) / (TYP. TOP AND BOTTOM) -
! — 4.8 PLATE BENT CUT TOP & SIDE WALLS TO SHAPE. BEND
152 — = X /- 12‘7‘ DIA. HOLES (4) PLCS. (TYP. TOP AND ‘BO‘TTOM)j/ [ o N oL 136 BOTTOM WALL AS SHOWN.
LTl " R —t———t—————+ ji “i
152| o P —— ——— s \ \ I - ‘ TS152 x 51 TO TS152 x 1 NNECTION v
2l e e T YT L S — 7 \es [244 ‘ ‘ ‘ — S152 x 51 TO TS152 x 152 CONNECTION SLEEVE
LT [ \ [ \ R
895.5 | 1830 i 1830 | 76 E TS152 x 51 CONNECTION SLEEVE
T T T
4631.5 NOTES:
IS152 x 51 x 6.4 BR. APP. SECT. LOWER RAIL NQ. 2 (DVANUFACTURE BOX BEAM RAIL ELEMENTS FROM
152 TUBING, ASTM A 501 HOT-ROLLED TUBING OR
- AUTOMOTIVE ROLLOVER PROTECTIVE STEEL
' 16 TS152 x 152 x 4.8 152 (ROPS). WHEN ASTM A 500 GRADE B STEEL
y oo IS USED, TEST THE MATERIAL PER ASTM E 436.
25.4 DIA. HOLES (TYP. TOP AND BOTTOM) Y
76 TS152 x 51 x 6.4 @ FABRICATE SPLICE PLATES AND CONNECTION
83 12.7 DIA. HOLES (5) PLCS. F = 108 . 1s2 ‘ ra SLEEVES FROM AASHTO M 2TOM (ASTM A 7O9M) ALL DIMENSIONS ARE MILLIMETERS
” : ‘ e RA 0 STEEL PLATE. THE NUTS ARE TO .
152 —»l‘ (TYF' TOP AND BOTTOM) \ — 152 48 THICK X E5| S PLAM UN-COATED MBO HIGH STRENGTH HEX (mn) UNLESS OTHERWISE NOTED
e S S U N O -8 S8 S NUTS. WELD THE NUTS TO THE PLATES IN
=+ V 3 7 T T : ACCORDANCE WITH THE APPLICABLE AWS CODE. DETAILED DRAWING
152| - i?f 4? f ,,,,, AQTii fo S ?74?7 - 6.4 THICK ‘
,,,,,,,,,,,,,, o N U I O S Y (3 GALVANIZE FABRICATED RAIL, CONNECTION ?FAEE&%NSCP%C DWG.  NO.
| [ \ [ \ \ \ LT [ 1 SLEEVES, AND SPLICE PLATES IN ACCORDANCE SECTION 606 606-98
1195 ; 610 |2zo | 1220 1830 : 909 TS152 x 152 x 4.8 SECTION VIEW TS152 x 51 %X 6.4 SECTION VIEW WITH AASHTO M 111M (ASTM A 123M). NO
| | | 1 | PUNCHING, DRILLING, WELDING OR CUTTING IS
6984 PERMITTED ON COMPONENTS AFTER GALVANIZING. BOX BEAM
% SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF CUARDRAIL HARDWARE
GUARDRAIL HARDWARE.
TRANSITION RAIL (TS152 x 152 x 4.8) -- REVISED-- | EFFECTIVE: FEBRUARY 2005
January 2006 MONT ANA DEPARTMENT
serving you with pride  OF TRANSPORT AT ION




SHIM PLATE
/7 (SEE DETAIL E)

ANCHOR BRACKET
(SEE DETAIL A)

ANGLED RAIL
(SEE DETAIL B)

(TS152 x 152 x 4.

8)

BACK RAIL (TSI152 x 152 x 4.8)
/ (SEE DETAIL D)

\—FRONT RAIL (TS152 x 152 x 4.8)

25.4 DIA. HOLES (2) PLCS. 12.7 DIA. HOLE
51 q (TYP. TGP AND BOTTOM) 23.8—{f~ (TOP AND BQTTOM) 101517 152-305 (SEE DETAIL C)
102 — 'l 12.7 DIA. HOLES (5) PLCS. (TYP. TOP AND BOTTOM) | j=—23.8
‘ L s ‘ | ANCHOR RAIL SECTION
. ; | | | 1 : \ ‘
o i i i i PO A s RS
e 1 0 O A 0 L s i A S A R = L 1683 2642
\ | ] | 1 \ | \ | \ K} 870 152 610 162
e 267 | 60 | &0 | BlO | 1220 | 178 ‘ 2 i {[~25.4 e T G
T T T T T L o [ |y S— S — — — —
3.495 m 1220 \ \ T T
152 e o o182 +— T s | |
RUB RAIL (TS152 x 51 x 4.8) I N
DETAIL B 25.4 x 76.2 SLOTS 12.7 DIA. HOLES 30.2 DIA.
ANGLED RAIL (75153 % 152 x 4.8) (TYP. TOP AND BOTTOM) (TYP. TOP AND BOTTOM) HOLES (TYP.)
DETAIL C DETAIL D DETAIL E
FRONT RAIL (TSI52 x 152 x 4.8) BACK RAIL (TS152 x 152 x 4.8) SHIM PLATE (6.4 STEEL PLATE)
TOP PLATE 240
385
81— 152
MIDDLE PLATE BOTTOM PLATE 28 51 ’* }<—>I57 602 189
I -
N o TOP PLATE =16 103 i 407 D e 69.9 0 | | g
[ 75 ] L ' ! ) i s T
16t ™ BorTom pLATE—" 10 22.2 x 47.6 SLOTS LV—VK—V—VQ + |152 W3 ﬁlf\\é}— 139
‘ ! A ‘
T | o - [
ANCHOR BRACKET FOR RUB RAIL CONNECTION MIDDLE PLATE 76 ‘ /
TO JERSEY SHAPE BRIDGE RAIL (3.5 STEEL PLATE) Al 30.2 OIA © © (b A2
BASE PLATE A \ Al FRONT LEFT PLATE
a2/ as—" A4
695 ‘ 695 |
| 6
-~ 102 -~ 102 Al
621; *l <49 SGj; +1 l~—a9 71\7 A2
e 5 g 397
127I — 13 |27I 13 | 602 ‘ B S
ﬁ) }ﬂ)*f T‘P /%f | ‘ N A3 69.9 DIA.
338 J I 338 J I [ = HOLE - 67
l«— 60 ~—60 86 ‘ ‘
151 A4 69.5
22.2 DIA. HOLES (TYP.) 22.2 DIA. HOLES (TYP.) DETAIL A IER 11139
184 -] |—25.4 ANCHOR BRACKET ‘
TOP_PLATE BOTTOM PLATE A3 ¥ !
(9.5 STEEL PLATE) (9.5 STEEL PLATE) TGP AND BOTTOM PLATE A4
NOTE: FRONT RIGHT PLATE
ALL ANCHOR BRACKET COMPONENTS
ARE FABRICATED FROM 6.4 STEEL
PLATE MATERIAL.
406
102 = 152
2:3.5ﬁL | ‘ st
(= &5 - —
NOTES:
22.2 x 47.6 SLOTS 152 (D MANUFACTURE BOX BEAM RAIL ELEMENTS FROM
Y 16152 x 152 x 4.8 EITHER ASTM A 500 GRADE B COLD ROLLED
! 152 TUBING, ASTM A 501 HOT-ROLLED TUBING OR
4 MIDDLE PLATE 695 AUTOMOTIVE ROLLOVER PROTECTIVE STEEL (ROPS).
TOP PLATE 240 | S T TS152 x 51 x 4.8
r—ﬁ (9.5 STEEL PLATE) ‘ Y WHEN ASTM A 500 GRADE B STEEL IS USED, TEST
102 | | THE MATERIAL PER ASTM E 436. ALL DIMENSIONS ARE MILLIMETERS
6 - l~— a3 . ‘ L (mm) UNLESS OTHERWISE NOTED.
— X 152 (=) @FABRICATE ANCHOR BRACKET AND RUB RAIL
121 o 3 4.8 THICK ‘ X ——x 51 CONNECTION COMPONENTS FROM AASHTO M 270M
MIDDLE PLATE ﬂ?*‘ i ) \ = (ASTM A 709M) GRADE 250 STEEL PLATE. DETAILED DRAWING
‘ I ~ 4.8 THICK REFERENCE DWG. NO.
i TP RATE e 338 J Leo Y SEE RAL DETALS FOR NSEE RAIL DETALLS FOR O T o ou e ETACKET: STANDARD SPEC. 606-99
o o | T 6 LOCATION OF HOLES LOCATION OF HOLES ACCORDANCE WITH AASHTO M 111M (ASTM A 123M1. SECTION 606
22.2 DIA. HOLES (TYP.)
¥, 6 NO PUNCHING, DRILLING, WELDING OR CUTTING IS
-,Gj X BOTTOM PLATE 1o TS152 x 152 x 4.8 SECTION VIEW TS152 x 51 x 4.8 SECTION VIEW PERMITTED ON COMPONENTS AFTER GALVANIZING. BOX BEAM

TOP PLATE AND BOTTOM PLATE

(TOP AND BOTTOM PLATES ARE IDENTICAL

9.5 STEEL PLATES FOR CONNECTIONS TO
VERTICAL SHAPES. )

ANCHOR BRACKET FOR RUB RAIL _CONNECTION
TO VERTICAL CONCRETE BRIDGE RAIL

% SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF
GUARDRAIL HARDWARE.

GUARDRAIL HARDWARE

--REVISED--

EFFECTIVE: JANUARY 2008

MONTANA DEPARTMENT
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180 mm DIA. TREATED WOOD POSTS
ASTM 2096-12-12.5 WOVEN

SINGLE PANEL

(MIRROR FOR DOUBLE PANEL)

3600

NAIL TO POST
WITH 4 ~ 20d

GALV. NAILS ~—]
~— NOTCH 25
ivd (TYP. )
3 ~ 9 GAGE
STAPLES
DETAIL "A"

BRACE WIRES - ONE CONTINUOUS 9 OR 12.5
GAGE SMOOTH WIRE DOUBLED TO FORM A FOUR
WIRE BRACE. TIE THE TWO ENDS NEAR THE
TOP OF THE PANEL POSTS.

LEVERS - 37.5 x 50 x 300 MINIMUM SIZE.

[

SINGLE PANEL
(END OF RUN)

WIRE FENCE FABRIC 125 mm DIA. TREATED BRACE RAIL
‘ 125 mm DIA. TREATED SEE DETAILL "A"
WOOD LINE POSTS LEVERS ‘
‘ sy I
i by
| i
{ 2400
400 T || | !
1 I I ! ‘
AL | | N
e ] VS "7{'\\‘7&7//
eooI 1 e \ i
w / “\ 75 11200
It L |
L‘H DIG BARRIER FENCING LH LH
‘ ASTM 939-6-12.5 WOVEN ‘
| WIRE FENCE FABRIC | 4600 4600 |
WILDLIFE FENCE W/ DIG BARRIER WILDLIFE FENCE
PANELS NOT SHOWN
50 mm DIA. PAINTED
SOCLE OR L STEEL TUBE (TYP.)
(SEE CONTRACT) AT 250 mm CENTERS
HORIZONTAL TUBES 152 mm HOOKS WITH STAPLES L
AT MID HEIGHT 1800 22 mm DIA, x 254 mm BOLT Lo
| (TYP.) . |-2300 HOOK (TYP. TOP AND BOTTOM) e N
i I 3 ‘ f‘>\/‘~\_\ //’/ ‘
‘ : ) ey X SINGLE PANEL SINGLE PANEL
| . | > 1L 12400
\ \ : : \
‘ ‘ » 3600
I AHIA ig= \ !
B ; FENCE _ PANELS
, 1% Y TYPE RUN = L REQUIRED m
[ [
A \ ‘ .
‘ H L) | 1200 wioLipe | ESS THAN 9.2 m| NONE SINGLE PANEL
Il Il 1! 9.2 m - 101.2 m SINGLE (END OF RUN)
! 4600 i Y 4600 5
‘ ‘ ‘ : NOTE:

EXTEND CONCRETE TO BACK OF FENCE POST

50 mm DIA.
STEEL TUBE
AT 250 mm CENTERS

"SURE LATCH" OR

(SEE CONTRACT)‘\\APPROVED EOUAL‘\

SINGLE OR
DOUBLE PANEL

2]

ALL VERTICAL BARS MITERED AND WELDED SOLID
CONCRETE DIG BARRIER APRON

TIE OFF ON ALL CROSS HATCHED OR

SHADED POSTS.

METAL MAINTENANCE ACCESS GATE

CHAIN AND LOCK TO

PAINTED
(TYP. )

BE SUPPLIED BY MDT FORCES

152 mm HOOKS WITH STAPLES

=

4600

EXTEND CONCRETE TO BACK OF FENCE POST

2300 22 mm DIA. x 254 mm BOLT
1200 HOOK (TYP. TOP AND BOTTOM)
(TYP. ) GATE CLOSURES |
AY a I_ ‘
,AI\,,,
\ u 3 x 150 x 550 GALV. N A
STEEL PLATE. FASTEN »
2400 WITH 6 ~ 6 mm DIA,
L GALV. BOLTS WITH NUTS
iy ‘ 3600 & LOCK WASHERS ||
‘ B oAtk
e 1 N ===
=T \mwmmm\mw“ﬁ o oS oTp
| | -
i A Il Tizoo
i i i
! ! X
1 4600
ALL VERTICAL BARS MITERED AND WELDED SOLID ] |
CONCRETE DIG BARRIER APRON A\ N Y !

METAL

EQUINE GATE

TIE BAR MOUNTING DETAIL
FOR GATE CLOSERS

FENCE PANEL TYPES

180 mm DIA. WOOD POST
ﬁ

MORTISE FLAT AREA ON
WO0OD POST TGO MOUNT
BRACKET HINGE

DOUBLE PANEL AT FENCE
CORNER OR ANGLE BREAK

SINGLE PANEL
(END OF RUN)

MATCH EXISTING 100 MAX.

GRADE (TYP. ) GATE
chss D CONCRETE
; -5% -5%
Tl TR
nsoj 300
SECTION A-A

CENTER CONCRETE DIG BARRIER APRON UNDER CLOSED GATE

NOTES:

PLACE ALL FENCE WIRE ON PASTURE SIDE OF POST,
EXCEPT ON CURVES. THEN, PLACE THE WIRE ON
THE OUTSIDE OF THE CURVE.

POST SPACING IS GENERALLY MEASURED PARALLEL
TO GROUND.

LINE POST SPACING IS 4600 mm CENTER TO CENTER.
LINE POST SPACING FROM BRACE OR PANEL POST IS
4600 mm CENTER TO CENTER.

TO ATTACH WOVEN WIRE TO AN END PQOST, REMOVE
TWO OR THREE VERTICAL STAY WIRES FROM THE
END OF THE FENCE. PLACE THE FIRST COMPLETE
VERTICAL STAY WIRE AGAINST THE POST. START
AT THE MIDDLE OF THE HORIZONTAL LINE WIRES,
WRAPPING AROUND THE END PQOST AT LEAST TWO
TIMES AND THEN WRAPPING AROUND ITSELF FIVE
TIMES.

A DEADMAN MAY BE A PRECAST CONCRETE BLOCK,

A CAST IN PLACE CONCRETE BLOCK, A ROCK OR
OTHER APPROVED OBJECT WEIGHING AT LEAST 120 kg.
BURY THE DEADMAN IN THE GROUND WITH AT LEAST
600 mm OF COVER. ATTACH THE DEADMAN TO THE
FENCE WITH 3 STRANDS OF 9 GAGE WIRE OR 6
STRANDS OF 12.5 GAGE WIRE. SEE DTL. DWG. NO.
607-10 FOR ALTERNATE DEADMAN.

STAPLE THE BOTTOM, TOP, CENTER AND ALTERNATE
WIRES OF WOVEN WIRE TO WOOD LINE POSTS.

STAPLE ALL WIRES OF WOVEN WIRE TO WOOD CORNER
PQOSTS OR POST USED TO TIE-OFF WIRE.

ALL DIMENSIONS ARE MILLIMETERS
(mm) UNLESS OTHERWISE NOTED.

DETAILED DRAWING

ANDA . -
SECTION 607 607-50

WILDLIFE FENCE

--REVISED-- |EFFECTIVE: APRIL 2006
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- —§ STRUCTURE

HEADER WALL

T
|
| _
|
|
| 2400
|
|
‘ -
BACKWALL
i T[T L2400
A }A B||B
B _ ,} _ _ :ggg A OUTER LIMITS OF
900 \ QJ<<T i ) SUPERSTRUCTURE
| O
= VARIES
= 1800 MAX. 1800 | 1800 | 1800 | 1800 | 1800
300
BERM WIDTH

SEE BRIDGE DWG.
STRAIGHT STRUCTURE

152.4 x 152.4 x

MWI8.71 WIRE MESH ‘\

SAND AND GRAVEL
CUSHION AS SPECIFIED

SECTION A-A

PLACE 75 mm CURB SECTION
MONOL ITHICALLY WITH THE
SLOPE PROTECTION CONCRETE.
RUN DIMENSION JOINTS 75 mm
THROUGH CURB.

13 CHAMFER —15
OR 25 RADIUS 100 40
s [
525 4s0
152.4 x 152.4 x

MW18. 71 WIRE MESH

SAND AND GRAVEL
CUSHION AS SPECIFIED

SECTION C-C

SECTION B-B

HEADER WALL

VARIES
3600
MAX.
OUTER LIMITS OF
\ SUPEF\‘S/TRUCTURE

DIAGRAM "A"

SEE

VARIES DIAGRAM "A
1500 MIN. 2 4
2200 MAX. 2400 2400 2400
900 HEADER /
WAL L

VARIES
1800 MAX.

300 7774?57A 77777777
[ A
900
BERM
/

—

(0 (000
BACKWALL
OUTER LIMITS OF OUTER LIMITS OF
SUPERSTRUCTURE SUPERSTRUCTURE
SKEWED STRUCTURE
BACKWALL
[ ]

VARIES
1800
MAX.
SLOPE AS SHOWN
1800 ON PLANS

7
LF 1800
SLOPE TOWARD SLOPE
PROTECTION 10: 1 300’4
SAND AND

GRAVEL CUSHION

REINFORCING STEEL

VERTICAL AND HORIZONTAL
DIMENSION JOINT

1800 mm VERTICAL SPACING OR AS
NOTED. 2400 mm HORIZONTAL
SPACING OR AS NOTED. JOINTS MAY
BE SAWED, MADE WITH GROOVING
TOOLS OR REMOVABLE INSERTS OF
AN APPROVED TYPE.

VARIES
1500 MIN,
2400 MAX.

HEADER WALL

CAST-IN-PLACE CONCRETE:

LOCATE JOINTS AS INDICATED ON THE PLANS. IF CONSTRUCTION IS STOPPED
FOR OVER TWO HOURS, CREATE A CONSTRUCTION JOINT. USE CLASS "D"
CONCRETE FOR ALL CAST-IN-PLACE CONCRETE.

USE AN APPROVED 13 mm EXPANSION JOINT FILLER WHENEVER THE CAST-
IN-PLACE CONCRETE ABUTS AGAINST ANY PART OF THE BRIDGE STRUCTURE.

CLEAR THE EMBANKMENT SLOPE OF ALL BRUSH, DEBRIS AND RUBBLE. A
CUSHION IS NOT REQUIRED FOR GRAVEL EMBANKMENT SLOPES. FINISH ALL
SLOPES TO A REASONABLY UNIFORM SURFACE OR TO THE SLOPE INDICATED IN
THE BRIDGE PLANS. COMPACT ALL LOOSE MATERIAL TO THE SATISFACTION OF
THE ENGINEER. LEAVE THE ADJACENT SLOPE AREA IN A SMOOTH, UNIFORM
CONDITION.

REINFORCING STEEL:
(MAY USE EITHER ALTERNATE LISTED BELOW)
1. #10 BARS AT 250 0.C. (HORIZONTAL AND

VERTICAL SPACING) MIN. COVER OF 50 mm
2. 152.4 x 152.4 x MWI8. 71 WIRE MESH

300 mm OVERLAP REQUIRED AT CONSTRUCTION JOINTS FOR REINFORCING STEEL
AND WIRE MESH.

REINFORCING STEEL

OVERLAP REINFORCING STEEL
IN CONSTRUCTION JOINTS

VERTICAL AND HORIZONTAL
CONSTRUCTION JOINT
USE AS NEEDED IN PLACING SLAB.
WHEN REQUIRED, USE IN LIEU OF

A DIMENSION JOINT AT THE SAME
SPACING AS A DIMENSION JOINT.

JOINTS MAY BE SAWED, MADE WITH
GROOVING TOOLS OR REMOVABLE
INSERTS OF AN APPROVED TYPE.

IF JOINTS ARE TO BE SAWED, SAW
JOINTS JUST AFTER CONCRETE HAS
SET BUT BEFORE UNCONTROLLED
CRACKING OCCURS.

DETAILED DRAWING

ANDA . -
SECTION 613 613-10

ALL DIMENSIONS ARE MILLIMETERS

(mm) UNLESS OTHERWISE NOTED.
CONCRETE SLOPE

PROTECTION

--REVISED-- |EFFECTIVE: FEBRUARY 2005
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